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SECTIONS D-D' & E-E' FROM FIGURE A-5.1-1
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5.2.2 Borrow Sources

The sources for soils for the cover materials are as follows:

1. Random Fill (Platform and Frost Barrier) - stockpiles from previous cell construction

activities currently located to the east and west of the tailing facilities.

2. Clay - will be from suitable materials stockpiled on site during cell construction or

will be imported from borrow areas located in Section 16, T38S, R22E, SLM.

3. Rock Armor - will be produced through screening of alluvial gravels located in

. deposits 1 mile north of Blanding, Utah, 7 miles north of the mill site.

5.3 Cover Construction

5.3.1 General
Placement of cover materials will be based on a schedule determined by analysis of settlement data,

piezometer data and equipment mobility considerations. Settlement plates and piezometers will be

installed and monitored in accordance with Section 5.4 of these Plans and Specifications.
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5.3.2 Placement and Compaction

5.3.2.1 Methods

Platform Fill

An initial lift of 3 to 4 feet of random fill will be placed over the tailings surface to form a stable
working platform for subsequent controlled fill placement. This initial lift will be placed by pushing
random fill material or contaminated materials across the tailings in increments, slowly enough that
the underlying tailings are displaced as little as possible. Compaction of the initial lift will be limited
to what the weight of the placement equipment provides. The maximum rock size, as far as
practicable, in the initial lift is 2/3 of the lift thickness. Placement of fill will be monitored by a
qualified individual with the authority to stop work and reject material being placed. The top surface

(top 1.0 feet) of the platform fill will be compacted to 90% maximum dry density per ASTM D 698.

Frost Barrier Fill

Frost barrier fill will be placed above the clay cover in 12- inch lifts, with particle size limited to 2/3
of the lift thickness. Frost barrier material will come from the excavation of random fill stockpiles,
If oversized material is observed during the excavation of fill material it will be removed as far as

practicable before it is placed in the fill.

In all layers of the cover the distribution and gradation of the materials throughout each fill layer
will be such that the fill will, as far as practicable, be free of lenses, pockets, streaks or layers of
material differing substantially in texture, gradation or moisture content from the surrounding
material. Nesting of oversized material will be controlled through selective excavation of stockpiled
material, observation of placement by a qualified individual with authority to stop work and reject
material being placed and by culling oversized material from the fill utilizing a grader. Successive

loads of material will be placed on the fill so as to produce the best practical distribution of material.
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If the compacted surface of any layer of fill is too dry or smooth to bond properly with the layer of
material to be placed thereon, it will be moistened and/or reworked with a harrow, scarifier, or other
suitable equipment to a sufficient depth to provide relatively uniform moisture content and a
satisfactory bonding surface before the next succeeding layer of earthfill is placed. If the compacted
surface of any layer of earthfill in-place is too wet, due to precipitation, for proper compaction of the
earthfill material to be placed thereon, it will be reworked with harrow, scarifier or other suitable
equipment to reduce the moisture content to the required level shown in Table 5.3.2.1-1. It will then

be recompacted to the earthfill requirements.

No material will be placed when either the materials, or the underlying material, is frozen or when
ambient temperatures do not permit the placement or compaction of the materials to the specified

density, without developing frost lenses in the fill.

5.3.2.2 Moisture and Density Control

As far as practicable, the materials will be brought to the proper moisture content before placement
on tailings, or moisture will be added to the material by sprinkling on the earthfill. Each layer of the
fill will be conditioned so that the moisture content is uniform throughout the layer prior to and
during compaction. The moisture content of the compacted fill will be within the limits of standard
optimum moisture content as shown in Table 5.3.2.1-1. Material that is too dry or too wet to permit
bonding of layers during compaction will be rejected and will be reworked until the moisture content
is within the specified limits. Reworking may include removal, re-harrowing, reconditioning,

rerolling, or combinations of these procedures.

Density control of compacted soil will be such that the compacted material represented by samples
having a dry density less than the values shown in Table 5.3.2.1-1 will be rejected. Such rejected
material will be reworked as necessary and rerolled until a dry density equal to or greater than the

percent of its standard Proctor maximum density shown in Table 5.3.2.1-1.
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To determine that the moisture content and dry density requirements of the compacted fill are being
met, field and laboratory tests will be made at specified intervals taken from the compacted fills as

specified in Section 7.4, "Frequency of Quality Control Tests."

5.4 Monitoring Cover Settlement

5.4.1 Temporary Settlement Plates

5.4.1.1 General

Temporary settlement plates will be installed in the tailings Cells. At the time of cell closure, a
monitoring program will be proposed to the NRC. Data collected will be analyzed and the

reclamation techniques and schedule adjusted accordingly.

5.4.1.2 Installation

At the time of cell closure or during the placement of interim cover temporary settlement plates will
be installed. These temporary settlement plates will consist of a corrosion resistant steel plate 1/4
inch thick and two foot square to which a one inch diameter corrosion resistant monitor pipe has
been welded. The one inch monitor pipe will be surrounded by a three inch diameter guard pipe

which will not be attached to the base plate.

The installation will consist of leveling an area on the existing surface of the tailings, and placing
the base plate directly on the tailings. A minimum three feet of initial soil or tailings cover will be

placed on the base plate for a minimum radial distance of five feet from the pipe.

5.4.1.3 Monitoring Settlement Plates

HAUSERS\WMRCPLNMATA2Rev3_0 July 2000



Page A-34

Revision 3.0

International Uranium (USA) Corp.
White Mesa Mill Reclamation Plan

Monitoring of settlement plates will be in accordance with the program submitted to and approved
by the NRC. Settlement observations will be made in accordance with Quality Control Procedure

QC-16-WM, "Monitoring of Temporary Settlement Plates."

HAUSERS\WMRCPLN\ATA2Rev3_0 July 2000




‘ TABLE A-5.3.2.1-1

Placement and Compaction Criteria
Reclamation Cover Materials

Allowable Placement
Moisture Content

Maximum Per Cent from Optimum
Cover Layer Lift Thickness Compaction Moisture Content
Platform Fill 3 Feet Bridging Lift* 80
1 Foot 90 +2
Clay Layer 1 Foot 95 Oto+3
Frost Barrier 2 Feet 95 +2

Riprap
Top of Tails 6 Inches

. Slope 8 Inches

Note:
* Compaction of the bridging lift is dependent on stability of fill and equipment used
Percent Compaction is based on standard Proctor dry density (ASTM D-698).

Optimum moisture content of a soil will be determined by ASTM D-2216 or D-4643 methods.

. March 30, 1999 (1:37PM) Revision 2
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6.0 ROCK PROTECTION

6.1 General

The side slopes of the reclaimed cover will be protected by rock surfacing. Drawings 5.1-1, 5.1-2,
and 5.1-3 show the location of rock protection with the size, thickness and gradation requirements

for the various side slopes.

A riprap layer was designed for erosion protection of the tailings soil cover. According to NRC
guidance, the design must be adequate to protect the soil/tailings against exposure and erosion for
200 to 1,000 years (NRC, 1990). Currently, there is no standard industry practice for stabilizing
tailings for 1,000 years. However, by treating the embankment slopes as wide channels, the
hydraulic design principles and practices associated with channel design were used to design stable
slopes that will not erode. Thus, a conservative design based on NRC guidelines was developed.
Engineering details and calculations are summarized in the Tailings Cover Design report (Appendix

D).

Riprap cover specifications for the top and side slopes were determined separately as the side slopes
are much steeper than the slope of the top of the cover. The size and thickness of the riprap on the
top of the cover was calculated using the Safety Factor Method (NUREG/CR-4651, 1987), while the
Stephenson Method (NUREG/CR-4651, 1987) was used for the side slopes. These methodologies

were chosen based on NRC recommendations (1990).

By the Safety Factor Method, riprap dimensions for the top slope were calculated in order to achieve
a slope "safety factor" of 1.1. For the top of the soil cover, with a slope of 0.2 percent, the Safety
Factor Method indicated a median diameter (Dsg) riprap of 0.28 inches is required to stabilize the
top slope. However, this dimension must be modified based on the long-term durability of the

specific rock type to be used in construction. The suitability of rock to be used as a protective cover
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has been assessed by laboratory tests to determine the physical characteristics of the rocks. The
gravels sourced from pits located north of Blanding require an oversizing factor of 9.35%.

Therefore, riprap created from this source should have a D5y size of at least 0.306 inches and should
have an overall layer thickness of at least three inches on the top of the cover. From a practical

construction standpoint the minimum rock layer thickness may be up to six (6) inches.

Riprap dimensions for the side slopes were calculated using Stephenson Method equations. The side
slopes of the cover are designed at SH:1V. At this slope, Stephenson's Method indicated the
unmodified riprap Dso of 3.24 inches is required. Again assuming that the gravel from north of
Blanding will be used, the modified Dsg size of the riprap should be at least 3.54 inches with an

overall layer thickness of at least 8 inches.

6.2 Materials

Materials utilized for riprap applications will meet the following specifications:

Location Dsg Size Do Size Layer Thickness
Top Surface 0.3" 0.6" 6"
Slope Surface 3.5" 7" 8"
Toe Apron 6.4" 12" 24"

Riprap will be supplied to the project from gravel sources located north of the project site. Riprap

will be a screened product.

HAUSERS\WMRCPLNVATA2Rev3_0 July 2000



Page A-38

Revision 3.0

International Uranium (USA) Corp.
White Mesa Mill Reclamation Plan

Riprap quality will be evaluated by methods presented in NUREG/1623 Design of Erosion
Protection for Long-Term Stabilization Size adjustment will be made in the riprap for materials not

meeting the quality criteria.

6.3 Placement

Riprap material will be hauled to the reclaimed surfaces and placed on the surfaces using belly dump
highway trucks and road graders. Riprap will be dumped by trucks in windrows and the grader will
spread the riprap in a manner to minimize segregation of the material. Depth of placement will be
controlled through the establishment of grade stakes placed on a 200 x 200 foot grid on the top of
the cells and by a 100 x 100 foot grid on the cell slopes. Physical checks of riprap depth will be
accomplished through the use of hand dug test pits at the center of each grid in addition to
monitoring the depth indicated on the grade stakes. Placement of the riprap will avoid accumulation
of riprap sizes less than the minimum Ds size and nesting of the larger sized rock. The riprap layer
will be compacted by at least two passes by a D-7 Dozer (or equivalent) in order to key the rock for

stability.

7.0 QUALITY CONTROL/QUALITY ASSURANCE

7.1 Quality Plan

A Quality Plan has been developed for construction activities for the White Mesa Project. The

Quality Plan includes the following:

1. QC/QA Definitions, Methodology and Activities.
Organizational Structure.

Surveys, Inspections, Sampling and Testing.

B

Changes and Corrective Actions.
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5. Documentation Requirements.

6. Quality Control Procedures.

7.2 Implementation

The Quality Plan will be implemented upon initiation of reclamation work.

7.3 Quality Control Procedures

Quality control procedures have been developed for reclamation and are presented in Attachment
B of this Reclamation Plan. Procedures will be used for all testing, sampling and inspection

functions.

7.4 Frequency of Quality Control Tests

The frequency of the quality control tests for earthwork will be as follows:

1. The frequency of the field density and moisture tests will be not less than one test per 1,000
cubic yards (CY) of compacted contaminated material placed and one test per 500 CY of
compacted random fill, radon barrier or frost barrier. A minimum of two tests will be taken
for each day that an applicable amount of fill is placed in excess of 150 CY. A minimum of
one test per lift and at least one test for every full shift of compaction operations will be

taken.
Field density/moisture tests will be performed utilizing a nuclear density gauge (ASTM D-

2922 density and ASTM D-3017 moisture content). Correlation tests will be performed at

a rate of one for every five nuclear gauge tests for compacted contaminated materials (one
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per 2,500 CY placed) and one for every ten nuclear gauge tests for other compacted materials
(one per 5,000 CY of material placed). Correlation tests will be sand cone tests (ASTM D-
1556) for density determination and oven drying method (ASTM D-2216) for moisture
determination.

2. Gradation and classification testing will be performed at a minimum of one test per 2,000 CY
of upper platform fill and frost barrier placed. A minimum of one test will be performed for
each 1,000 CY of radon barrier material placed. For all materials other than random fill and
contaminated materials, at least one gradation test will be run for each day of significant

material placement (in excess of 150 CY).

3. Atterberg limits will be determined on materials being placed as radon barrier. Radon barrier
material will be tested at a rate of at least once each day of significant material placement (in

excess of 150 CY). Samples should be randomly selected.

4, Prior to the start of field compaction operations, appropriate laboratory compaction curves
will be obtained for the range of materials to be placed. During construction, one point
Proctor tests will be performed at a frequency of one test per every five field density tests
(one test per 2,500 CY placed). Laboratory compaction curves (based on complete Proctor
tests) will be obtained at a frequency of approximately one for every 10 to 15 field density
tests (one lab Proctor test per 5,000 CY to 7,500 CY placed), depending on the variability

of materials being placed.

5. For riprap materials, each load of material will be visually checked against standard piles for

gradation prior to transport to the tailings piles.

Prior to delivery of any riprap materials to the site rock durability tests will be performed for
each gradation to be used. Test series for riprap durability will include specific gravity,

absorption, sodium soundness and LA abrasion. During construction additional test series
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_and gradations will be performed for each type of riprap when approximately one-third (1/3)
and two-thirds (2/3) of the total volume of each type have been produced or delivered. For
any type of riprap where the volume is greater than 30,000 CY, a test series and gradations

will be performed for each additional 10,000 CY of riprap produced or delivered.
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1.0 GENERAL
1.1  SCOPE OF QUALITY PLAN

The following Quality Plan for Tonstruction Activities ("Quality Plan") describes how the
Construction Quality Control/Quaslity Assurance ("QC/QA") activities arc implemented.

This Quality Plan includes the following:

Organizational Structure;
Surveys, Inspections, Sampling and Testing;
Changes and Corrective Actions; and

Documentation Requirements.

1.2 QUALITY PLAN OBJECTIVES

The objectives of the Quality Plan are as follows:

Quality Control: To verify that the construction is in accordance with the Plans and
Specifications.

Quality Assurance: To provide crosschecks and auditing functions on Quality
Control.

Monitoring. To provide the required information and data to evaluate the effects of
Construction Activities.

.’ H\USERS\WMRCPLNATTS RPNy 1599




H{:.,.

Page B-2

Revision 2.0

international Uranium (USA) Corp.
‘White Mesa Mill Reclamation Plan

1.3 DEFINITIONS

Compliance Report: A report prepared by the QC Officer ("QCO") upon completion of a
Construction Segment. A Compliance Report requires the approval of the Site Manager. Any
subsequent Construction Segment that is dependent upon successful completion of a specific
Construction Segment cannot be initiated unti! a Compliance Report is prepared and approved for
the previous dependent Construction Segment. Compliance Reports are to be completed on Form
No. F-23 which is attached in Part V.

Construction Task: A basic construction feature of © Construction Project involving a specific
Construction Activity. | L

Construction Project: The total authorized/approved Project that requires several Construction
Segments to complete.

Design Change: Changes made in a Construction Project that alters or changes the intent of the
Plans and Specifications. Design changes require approval of the Design Engineer and the Sit2
Manager or a designated representative. Design Changes are to be reported on Form No. F-26,
which is attached in Part V.

Field Change: Changes made during construction to fit field conditions that do not alter the intent
of the Plans and Specifications. Ficld Changes require approval of the Site Manager or a designated
representative. Field Changes are to be reported on Form No. F-25, which is attached in Part V.

Final Construction Report: A report prepared by the Site Manager or a designated representative
upon coxtipletion of a Construstion Project. This report will be submitted to the NRC.

R\USERS\WWMRCPLN\ATTS RIT\May 1999
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1.4 QUALITY CONTROL/QUALITY ASSURANCE

1.4.1 Methodology

1.4.1.1 Flow of Activities

Figure | shows the gencral relationships of Quality Control and Quality Assurance activities in the
performanse of the Constructior Activities for a given work area. The Quality Control Activities
implemented with standardized QC procedures, provide the necessaty tests and observations for the
construction, sampling and monitoring process. Quality Assurance audits and reviews will provide
oversight of the QT Activities. | :

1.4.1.2 Complignace Reports

Fo- 2ach project, tiie Qruality Plan requires 2 Compliance Report at the successful completion of a
Canstruction Segment. The Construction Tasks making up a Cerstruction Segment will be
det€rrined to be in compliance with the Plans and Specifications by the QCO. A Compliance
Report wili then be prepared by the QCO with a copy to the NRC Project Manager, and submitted
to the Site Manager for appiova, before the next dependent phase of construction can begin. The
Site Manager will review Quality Control data, Quality Assurance documentation, and review any

observations before approving the Compliance R.port.

After the Construction Project has been comgleted, a Final Cuastruction Report will be prepared by
the Sitc Manager or a designated representative for submittal to the NRC.

HAUSERRWMDICPLNATTS RPTNMay 1729




Page B-4
Revision 2.0
International Uranium (USA) Corp.
White Mesa Mill Reclamation Plan
142 Quality Conirol

1.4.2.1 General

Quality Control ("QC") wiil be conducted by the QC 9 or a designated representative. Hereinafter
referred to as the QCO. The QCO will implement the QC Program.

1.4.2.2 Quality Control Aciivities

Quality Control requirements for a Construction Project are presented in the Spocifications.

The Quality Control Activities will be implemented with standardized Quality Control Procedures.
The Quality Control Procedures include field sampling, testing, observations and monitoring
procedures, and laboratory testing procedures. The Quality Control Procedures are listed and are
included in Part Vi.

143 Quality Asswranse

1.4.3.1 General

Quality Assurance ("QA") will be conducted by the QAQ or a designated representative. The QAQO
wil! implement the QA Program.

HUTERAWMACPLMATTS 0T May (999
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1.4.3.2 Quality Assurance Activities

The QA functions will be implemented by the QA0 by performing the following activities.

143.2.1 Pre-qualificstion of QC Technicians

Each QC Technician ("QCT") will be pre-qualified by a QAO, who is a knowledgeable specialist
in the area of qualification. Tke QAO will determine the arcas of expertise of the respective
techrician and maintain a QA file on the technician. Areas of competency will be identified and
training needs noted for the respective technician.

14322 Verification of Effectiveness of QC Program

The effectiveness of the QC Program will be verified by the QAO by performing the following
audits:

¢)] Test and Sampling Procedures. Test procedures will be audited on a quarterly basis by
appropriate specialists. This will entail diract abservation of test methods and sampling, and
performing random duplicate tests.

(2)  Equipm=nt. Equipment will be inspected and checked regularly. Calibration certificates wili
be verified and maintained in the files.

(3)  Calculaticns and Documentation. Calculations from tests and monitoring will be spot
checked randomly from the files. Dccumentation will be checked for accuracy and
completeness.

HWHRAYARCPLNATTE RPT\ My 199)
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144 Documentation

Each QA activity and audit will be documented in writing. Audit reports will be prepared by the
QAOD and submitted to the Site Manager. These wili be kept in the White Mesa project files, and
made available for review by the NRC Project Manager.

1.5 MONITORING

Monitoring functions fall under the responsibilities of the QCO. Scheduled monitoring and

observations shall be made at the intervals required in the Plans and Specifications by Qualiy
Control Techaicians ("QCTs") undes the direction of the GCO. Monitoring rezords will be reviewed
by the QCG ard will be availeble far review by the NRC. The QAQ will audit monitoring records:

or an unscheduled basis. Monitoring recosds originals will be maintained in the White hiesa Project
Files.

20 ORGANIZATIONAL STRUCTURE
2.1 SCOPE
The following items are covered in this secticn:

{1) A description of the Quality Control Organizsation.

(2)  The classification, qualifications, duties, responsibilities snd authority of perseanet.

(3)  The individual who will be responsibie for overall management at the site for Quality
Control.

(4)  The specific authority and respoasibility of ail other personnel regarding the Quality Plan.

HUSREWALICPLMATTE R Ty 1968
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(5) A program for information flow ameny workers, constructicn management and inspectors
abowt various QC/QA, and health and safcty requirements.

2.2  GRGANIZATION

A schematic diagram of the organization for implementaticn of the Quality Plan is shown on Figure
B-2. The Site Manager, the QCO, and the QAQ, play major roles.

23  DUTIES AND QUALIFICATIONS GF PERSONNEL
23.1 Persounel Designations
The Site Manager or a designatad representative will be referred to as the “Site Manager.”

The Guality Control Officer or a designated representative will be referred 10 as the "QC Officer
("QCO")."

The Quality Assurance Officer or a designated representative will be referred to as the "QA GiTicer
("QAQ™."

232 Site Manpagec
2.3.2.1 Duties, Responsibilities and Authority

The Site Manager will oversee the Construction Project und will be respoasible for the conduct,
direction and supervision of the Woik. As shown on the crganizational chart, the Site Manager

RUSHERRWLMIPLMATTS 20T 199
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will have ultimste respoasibility for all construction and QC/QA Activities. The Site Manager will
appoint all personnel, and interact as requared with the QAO, the GCO and the NRC Project
Manager.

2.3.3 Designated Represeniative for Site Manager

I the absence of the Site Manager. a designated represeatative will assume the duties of the Site
Manager.

2.3.4 Quality Coatrol Offiser ("CCO")

- 2.3.4.1 Duties, Responsibilities and Autherity

The QCO will be responsible for overali implementaiion and managument of the Quality Control
Program for the Construction Project. The QCO will supervise Fieldand Laboratory Quality Control
Technicians, ané will coordinate with the Document Control Manager, the Office Staff and the
Health anc® Safety Officer. The QCOT will have specific authority and respensibility with regard to
all other personrel for the Quality Plan. The QCO will have the authority to reject work or material,
to require vemoval or placemeny, to spx .ify and require appropriate cotrestive actions if it is
determined that the Quality Control/Quality Assurance, personnel, instructions, controls, tests,
records are not conforming to the Plans and Specifications. The signature of the QCO is required
on all Compliance Reports ("CR's") required in the Specifications.

The QCO will be familiar with the existing White Mesa Facilities, and QC/QA methodology.
Respensibilities of the QCQ will include the following:

RAUIERNMMACPLNATIE R T\May (99
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Provide overali surveillance of Quality Control requirements.

Be familiar with all documents, requirements, equipment and procedures relating to project
construction.

Provide and documenit Quality Control Technician ("QCT") wairing.

Evaluate and approve all reports.

Assure schedules are met and adequately documented.

Schedule data reduction astivities.

Arrange consultation with additional staff, the QAO, Site Marager. and/or NRC Project
Manager to help find sclutions to unsolved problems.

Identify invalid, unacceptatle, or unusable data.

Take corrective action if Quality Control procedures indicate the construction is not mesting
the requirements of the Specifications.

Assure all documnentatior. is compiete, accurate, and up to date.

Interaci and cooperste with QA Technicians.

23.5 Designated Represeniative for 0CQ

In the absence of the QCO, a designated represcntative will assume the duties of the QCO. In
addition, the designated representative may be assigned some of the duties, responsibilities and
authority of the QCQ.

RUIERARMRLPLNATTE AP T diey (999
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2.3.6 Quality Assurance Officer ("OAQ™)

2.3.6.1 Duties

The QAO, who may be an independent consultant, will implement the Quality Assurance functions
which inclindes pre-qualification of QCTs, verification of test procedures and results by spot tetests,
equipment checks, and review of calculations and documentation and Compliance Repotis (CR's).
The QAO should be familiar with the construction process and be qualified in construction testing.

.- Responsibilities of the QAO will include the following:

(1)  Befamilisr with all documents, requirements, equipment and procedures relating to project
construction. |

(2)  Cenify that the QCO is qualified to conduct the various test 2nd monitoring procedures and
observations, and document same.

(3) Through spot checks, retests, equipment checks and review of calculations and
documentation verify test procedures, moritering and obzervations are being performed
correctly and accurately in accordance with the Specifications.

(4)  Consuit with the QCO, and the Site Manager to help solve preblems.

(5)  Prepare QA reporis for review by the Siie Manager and NRC Project Manager.

In the absence of the Quality Assyrance Officer ("QAO"), the designated representative of the QA0
will assume the duties of the QAO. In addiion, certain specialists may be designated to assume
some of the cuties of the QAO.

RUSGAWMACPLNATTR AT\ Moy 1999
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2.3.8 NRC Project Manager
The NRC Project Manager will represent the NF.C's interests in the Construction Project. The MRC

Project Manager may choose to review selected procedures, personnel qualifications, squipment,
calculations, and documentation.

239 Quality Cunrel Technicians ("QCT")
2.3.9.1 Duties

The Qualit; Contzui Technicians ("QCTs) for implementation of the Quality Plan will b~ classified
as follows:

(1)  Construction Quality Contrcl Technicians - Field.
(2)  Construction Quality Contro! Technicians - Laboratory.

A QCT may be quaiified for and perform the duties in more than onz classification.
2.3.9.2 Qualifications

The QCO will supervise (or may appoint a supervisor) ‘or each classification to provide scheduling,
oversee equipment calibrations, enforce documentzation requirements, and provide for preliminary
document review. The number of QCTs in eack: classificaticn will depend or the project needs as
the work progresses.

RWISIRAARCFLIAATTE RP Ty 1999
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The Construction QCTs will satisfactorily complete a training program and receive on-the-job
training as required under the direction of the QCO.

A procedure verification program w..| be implemented by the QAO for all Construction Q¢ Ts.
24 PROGRAM FOR INFORMATION FLOW

24.1 Review of Documents

The Plans and Spevifications for the Construction Project describe the work to be performed, the
QC/QA, and the monitoring requirements  These documents will be reviewed and approved in depth
by licensee personnel, including the QCO and Site Manager.

2.4.2 [nformation Flow

2.4.2.1 Intemal Information Flow

As shown on the Organization Chart (Figure B-2), the Construction Superintendent gives
instructions to the Construction Foremen, who supen ise ths construction workers. The Construction
Superintendent may directly supervise all ar some of the construction workers.

The QCO monitors the construction work and completes the forms and reports as given in the

Quality Control Procedures. The OCO ensures that all key personnel receive the required
information.

H\USEASWMRCPLMAATTS RF [\May 1999
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Section 4 0 below, "Changes and Corective Actions,” outlines the procedure for implementing
changes and corrective actions.

2.4.2.2 Information Flow to NRC
All reports of sampling, tests, inspections and construction records will be maintained in the White
Mesa Project files. These documents will be available to the NRC Project Manager at all times. The

NRC Project Manager will have the right to inspect and reproduce any decuments as needed.

A list of the requirsd reports is shown on Table B-I. These reports will be kept in the White Mesa
- Project Files. R

3.0 SURVEYS, INSPECTIONS, SAMPLING AND TESTING

3.1 SCOPE

The toll~wing items are cov=red in this Section:

1) Misthods and procedures for surveys, inspections, sampling and testing during various
construction tasks.

(2) The necessary qualifications of individuals performing surveys, inspections, sampling and

testing.
(3}  The number gud type of surveys, inspections and/or tests to he conducted

PAWSGRAWRRCHNATTS A7T\May 1900




P

TABLE B-1

REQUIRED REPORTS
REPORT TYPE FREQUENCY ORIGINATOR APPROVAL
Construction Activities Daily during Canstruction QC Technician  QC Officer
Sampling, Ficld and Report for each respective QC Technician Q€ Officer
Laboratory Testing test
*Compliance Report Upon completion of Construc- QC Officer Site Manager
tion Segment
°Final Construction Report  After completion of the QC Officer Site Manager
Construction Prai Site Manager

* Reports to be submitted to the NRC




Page B-15

Revision 2.0

Internationat Uranium {USA) Corp.
White Mesa Mill Reclamation Plan

3.2 QUALITY CONTROL PROCEDURES
Quality Control Procedures will be written to meet the following objectives:

(1)  Todescribethe equipment, c2libration and methods/procedures to be followed in performing
surveys, sampling and testing.

(2) To describe the procedures to observe construction activities.

3) To describe the procedures for monitoring.

Ali Quality Control Procedures for sampling, testing, and monitoring will be conducted by the QCO
aad/or QCTs. The results will be reviewed and approve by the QCO before being delivered to the

Document Contro! Officer ("DCO") for reproduction, distribution, and filing.

All boundary surveys will be made and documented by a registered land surveyor. Construction
surveys will be made and documented by appropriately trained QCTs.

3.3 FREQUENCY AND TYPE

The number and type of survey, observations, inspections and/or tests are specified in the Plans and
Specifications.

4.0 CHANGES AND CORRECTIVE ACTIONS

4.1 SCOPE

The methodology for dealing wi.a changes and corrective actions is detailed in this Section.

HUSERDWIMRCPLNATTE RPT\Ngy 1999
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42 AUTHORITY OF PERSONNEL

The Site Manager and/or the QCO will have the authority to reject material or work, to require
removal or replecement, to specify and require appropriate actions if it is determined that the Quality
Control/Quality Assurance, personnel. instructions, controls, tests, records re not conforming to the
Plans and Specifications.

43 METHODOLOGY

4.3.1 Field and Design Changzs
“Changes in locations or alignments of construction featurss that do not alter design concepts will be
approved by the Site Manager or a designated representative. These changes will require a Field

Change Order (Form F-25).

Changes in design conecepts will be approved and documented by the Design Engineer, will be
approved by the Siie Manager. These changes will require a Design Change Order (Forr F-25).

All changes will be recorded in the Final Construction Report including "as-built” drawings fot the
work.

432 Comective Actions

The QCO will require corrective actions if tests and observations indicate the work is not conforming
to the intent of the Plans and Specifications. Appropriate corrective actions will be determined by

H\ERASWMACPLNATYS RPTdey 1999
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reviewing pertinent Quality Cortrol records  Contemplated corrective actions will be brought to the
attention of the Site Manager and the Construction Superintendent.

50 DOCUMENTATION
5.1 SCOPE
Documentation requirements will include the following:

(1)  Theidentification of the person who has authority 2o providz, for the submittal and’or storage
of all survey, test and inspection reports. |
{2)  Specification of reporting requirements, forrus, formats, and distribution of reports.
’ (3) A description of record keeping to documert construction methods and results, surveys,

sampling, testing and inspection of construction. Sampies of forms and records wili be
included.

(4)  Documentation of corrective actions.

5.2 PERSONNEL

5.2.1 Document Control Officer CRCO™)

5.2.1.1 Duties

The Document Control Officer ("DCO") will be appointed by the Site Manager. Responsibi'itic.
will include:

HAUSERSWMRCPLNATTE RPT\Me) <999
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(1)  Maintsining permanent files for the Construction Project. Al tests, surveys, monitoring and
report originals will be maintained in the project files.

(2)  instituting and overseeing dats reproducticn and distribution. A distribution list will be
prepared for each project number and will be reviewed and approved by the QCO.

5.3  FORMS

All test results, sampling, surveys, and monitoring will be documented on the forms for those

particular procedures where applicable. Specific surveys require a notebook prepared for data

“recording. Each Constructior. Field QCT will complets a Construction Activitiés feport for each

day's work. Forms will be completed so that all impertant dats are recorded. Data required on all

forms and notebooks includes project number, date, technician's signature, and the signature of the -

supervisor or a designee, whe has reviewed and approved the work. The DCO will retum all
incomplete forms to the appropriate supervisor to be properly filled out.

Forms F-23, F-25, and F-26 follow.

HWUSERASWMRCPLNATTS RFT\)May 1999




=

Foru N6, F«26

Project No.

QUALI
PAR

TY PLAN NO. QP-GEN-1-4M

T V¥

DESIGN CHANGE ORDER
Date

Drawing No.

Page 20

Speciffcation No.

Design feature

Change in design

Reason

Initicted By

Apgrovais:

S1¢t3 Manager

NRC Project Manager

Destgn Engineer




QUALITY PLAN NO. QP-GEN-1-WM

PART V Page 19
FO"' “0. F-zs
FIELD CHANGE QRDER
Project No. Oate
Orawing No.

Spectification No.

Desigr: feature

Modifications

Inittatad by:

Approved by:

— . Site Menager




GUALITY PLAN M0. QP-GEN-1-iM
PART ¥ Page 18

Form No, F-23

- COMPLIANCE REPORT
Project No. Dats

Construction Segment

drawing No.
Specification No.
description of Completed Construction Segmsnt

8y: QC Officer
Appravals

Site Manager

KAC Project Manager




ﬂ

" 18043y
IONVITINOD _

.

C
hzw:mvwm ﬁ
NOLLONYLSNOD

_57_

SNSVL
ZO_._.OQEmZOO

NOUIONYLISNOD

wm——n e e mema—y

_ 1¥Ood3y
.i-!izo,:p:EmzoPéz_n- _

*..,
to

t
18043 139043y
JONVITINOD | mozsﬂzoo
m ‘ ]
— IN3NS3S ININO3S
NOLLONMLSNOD zo:o:npmzoo
| vo | voO
30 | 50 |
SMSYL SHSVYL
v.o.._.onkazOOI_ NOILONBALSNOD
SSIUOOUI NOLLONYLSNOD

133r0td NOLLONYULSNOD ¥Od4 LYYHO MOT4 TVIIdAL

8- 94

o




Attachment C




Vo

ATTACHMENT C

HAUSERS\WMRCPLNATTC RPT\May 1998

COST ESTIMATES
FOR
RECLAMATION
OF
WHITE MESA FACILITIES

BLANDING, UTAH

PREPARED BY
INTERNATIONAL URANIUM (USA) CORP.
1050 17® STREET, SUITE 95¢

DENVED. COLORADO 80265




International Uranium (USA) Corp.

Cost Estimates for
Reclamation

Of
White Mesa Mill

Blanding, Utah

JULY 2000

Source Matenal License No. SUA-1358
Docket No. 40-8681




intemational Uraniusm (USA) Corp.

Cost Estimates for Reciamation of White Mesa Mill

©@ ® N O O b W N =

- e
- O

Table of Contents

Cost Summary

Mill Decommissioning

Cell 2 Calculations

Cell 3 Calculations

Celi 4A Calculations

Cell 1 Caiculations
Miscellaneous Cost Calculations
Rock Production Costs
Equipment Costs

Labor Costs

Long Term Care Calculation




|Task Name

EEEE

18
0|4
o |=

2

~
54

24

38

40

41

42

o

X
T

REERERBRR @R

‘Project Startup

Start Reckamation
Obtain Fermit for Borrow Site Section 16

Reclamation Complete

Mill Decommissioning
" Mil Building Demoiition o

Ore Feed Demoiition
SX Building Demolition
CCD Circuit Removal
Vanadium Oxidation Circuit Removal
" Boiler Plant Demoliion
N 'Sar‘npleyPlem Demolition
Misc Tankage and Spare Parts
"' Cleanup Equipent Storage Area
"Main éhbp Warehouse Demolition
Mill Yard Decontamination
Ore Storage Pad Decontaminaion
Revegetato Mil Yard and Ore Pad

Remove Office Buitding

‘Wind Blown COn'taminationv

Scoping Survey
Characterization Strvey
Windblown Cleanup
' Fingl Status Survey

Quality Contol

Reclamation of Cell 4A
o d
Romove Fencing
Rerove Liner end Contaminatod Matorials

Quatty Control

" Reclamation of Cell 2

Place Remainder of Bridging Lift
Place upper 12* Platform
Place Clay Layer (Radon Barrier}

" Place Upper Random Fill (Frost Barrier)
Piace Rock Ammor

Quaity Control

‘Reclamation of Cell 1-

Dewatering

" Crysta Removat
Contaminated Materiai Removat
Topsail Appiication '
" Construct Outfall Channel
Instabation ot Clay Liner
Disposal of Mik Debris and Contaminated Soil
Place Lower Random Fil i
Place Clay Layer (Radon Barmier)
Place Upper Random Fill (Frost Barmier)
Piace Rock Armor

" Quality Control

Reclamation of Cell 3

Dewatoring

Place Remainder of Bridging Lift

TMort 21
1

TMorth 22
I

TMordh 26
|

vMothS

I_M*’ﬂjyom %

—

&7

by " Place upper 12" Platforn : ;

4 Place Clay Layer (Radon Bartier)

4 Place Upper Random Fill (Frost Bamier)

o Piace Rock Atmor o § :

S Guai i
ite Mosa M Reciamation S |  Tasy e

B7/16/60

= Project Summary




WHITE MESA MILL RECLAMATION COST ESTIMATE

July 2000

Mill Decommissioning
Cell 2

Cell 3

Cell 4A

Cell 1

Miscellaneous
Subtotal Direct Costs
Profit Allowance 10.00%
Contingency 15.00%
Licensing & Bonding 2.00%

Long Term Care Fund

Total Reclamation

Revised Bond Amount

07/13/2000 - 8:53 AM - WM.RecPianEst.July2000.xls

July 2000 Estimate
$1,505,167
$1,082,870
$1,565,444

$120,128
$1,234,212

$1,939,480

$7,447,302
$744,730
$1,117,095
$148,946

$606,721

$10,064,794

$10,064,794

International Uranium (USA) Corp.
White Mesa Mill
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L DECOMMISIONING ] }
w /7T
Mit Builaing Demolition

Resource Descnption Units CosvUnit Task Units Tasx Cost
Equipment Operators hrs $17 72 720 £12 757
Mechanics hrs $13 80 640 $8.829
Laborers hrs $10 38§ 320 $3 311
SmaM Tools hrs $1258 960 $1200
Cut 768 Haul Truck Nrg 360 52 640 $38 735
Truek Drivers hrs §12 74 840 $8.154
Cat 988 Loacer hes 395 68 160 §15 308
Cat 378 Excavator hrs $123 78 180 $19 802
PC-400 with Shears jhrs $159 84 160 $25 574
65 Ton Crane f{hrs $55 91 180 $8.945
30 Ton Crane [trs $40 80 80 3.284
Equipment Maintenance (Butier) hrs $10 01 1 380 $13 617
Concrete Removal sf $3 30 37.500 $123 750
Total M Buliding Demolition $203.247
Ore Feod Demelition

Rasource Descnplion Units Cost/Unit Task Unit3 Task Cost
‘Equpoment Operators hrs $17 72 48 $850
Mechanics hrs $13 80 654 $883
Laborers hrs $10 3% 32 $IN
Small Tools hrs $125 o8 $120
Cst 789 Hauw Truck nrs $60 52 84 $3.873
Truck Dnvers hrs $12 74 64 $815
Cat 988 Loader hrs $95.68 16 $1.531
Cat 375 Excavator hrs $123 768 16 31,980
PC-400 with Shears hrs $159 84 16 $2.557
30 Ton Crane hrs '$40 80 %0
Equpment Maintanance (Butier) hrs 1001 112 $1.12¢
Total Ore Feed Demotition $14,063
$X Building Deraclition
_ —_Rassource Descrption Units CosvUnit Task Units Task Cost
Equipment Operators hrs $17 72 240 $4,252
Mechanics hrs 513 80 320 $4 415
Laborers hrs $10.35 160 $1.655
SmaH Tools hrs $1 25 480 $800
Cat 769 Hau! Truck hrs $680 52 320 $19.387
Truck Dnvers hrs p12 74 320 $4.077
Cat 988 Loader hrs }OS 68 80 $7.854
Cat 375 Exravstor hrs $123.78 80 $9.901
PC-400 with Shears s $159.84 80 $12.787
85 Ton Crane hrs $55.91 $0
30 Ton Crane hrs $40 80 $0
Equipment Mairtenance (Butier) hrs $10.01 560 $5.607
Concrete Removal st $3 30 55.970 $184,701
Totat SX Building Demeaiition $288,017
CCD Cilrcuit Ramoval

Resource Description Units CostUnit Task Unils Task Cost
Equipment Operators incs $17.72 195 $3.455
Mechanics fhes $13 80 120 $1.655
Labocrers hrs $10.3% 60 3621
Smal Tools hrs $1 25 180 $225
Cat 769 Haw Truck hrs $680.52 120 7.263
Truck Dnvers hrs $12 74 120 1.529
Cat 988 Loader hrs $95.68 30 $2.870
Cat 375 Excavator hrs $123.76 30 $3.713
PC-400 with Shears hrs b150 84 30 $4.795
65 Ton Crane hrs $58 91 30 $1.677
30 Ton Crane hrs $40.80 15 $812
Equipment Msintenance (Butier) hrs $10 01 318 $3.1%4
Concrete Remaval sf $3.30 15,000 $48.500]
Total SCO Circuit Removal $81,070

2100 . 11 29 AM-WeceS ue
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Sampie Plsnt Removal
Resaurce Cescnption Units Costunit Task Jons “ask Cowt
Equpment Coerators nrs i 1772 24 Sa25
Mechamics hrs 13 80 32 441"
Laborers hrs $10 35 16 $166
Smai Tools hrs $125 48 $60
Cat 769 Haul Truck hrs $60 52 32 $1937
Truck Drnveds hrs p12 74 32 $408
Cat 988 Loader hrs §95 68 8 $765
Cat 375 Excavator hes $123 76 8 $990
PC-400 with Shears hrs $159 34 8 $1279
30 Ton Crane hrs $40 80 $Q
Equipment Mantenancs (Butler) hrs $10 01 56 $501
Concrete Removal sf $3 30 4 200 $13 850
Total Sampie Pltant Removal $20,892
Soiler Demolition
Resource Descnption Units Cost/Unit Task Unds Task Cost
‘Equpment Oparators nrs $1772 120 $2 126
Mechanics hrs $13 80 160 $2 207
Laborars hrs $10 35 80 $828
Small Tools hrs $125 240 $300
Cat 769 Haul Truck hrs $60 52 160 $9 684
Truck Drivets hrs $12 74 160 $2.038
Cal 988 Loader hrs $95 88 40 $3.827
Cat 375 Excavetor nrs $123 78 40 $4.951
PC-400 with Shears hrs $150 84 40 $6.394
65 Ton Crane hrs $55 91 $0
30 Ton Cram hrs $40 80 $0
Equipment Mantenance (Butler) hrs $10 01 280 $2.804 )
Concrete Removal s! $3 30 2.900 $9570]
Total Boller Comolition $44,728
Vanedium Oxidstion Circuit Removal
Resource Description Jnts Cost/Unit Task Unts Task Cost
Equpment Operators hrs | $17 72 43 $850
Mechanscs hrs ' $1380 64 $883
Laborers hrs $10 35 22 $331
Smalt Toos hrs $125 96 $120
Cat 769 Haul Truck hrs $60 52 84 $3.873
Truck Dnivers hrs $12 74 84 3815
Cat 988 Loader hrs $95 A8 16 $1.5)1
Cal 378 Excavstor hrs $123 76 18 $1.980
PC400 with Shears hes $150 84 16 $2.557
65 Ton Crane hrs $55 91 $0
30 Ton Crans hrs $40 80 30
Equpment Mantenancs (Butier) hrs $10 01 112 $1.121
Concreie Removal st $3.30 1.200 $3.960
Totzl Vanadium Oxidation Circult Removal $18,023
Msin ShopWarehouss Demoiition
— Resource Description Units CostUnd Task Unds Task Cost
Equioment Operators hrs $17 72 96 $1.701
Mechanics hrs $13 80 128 $1.768
Laborers hrs $10.33 04 $662
Smak Tools hrg $125 192 $240
Cat 769 Haui Truck hr3 $60.52 128 $7.747
Truck Drivers hrg $12.74 128 $1.831
Cat 988 Loader hes $95.68 32 $3.062
Cat 375 Excavator hrs 312376 32 $3.960
PC4D0 wih Shears hrs $150.54 32 $5 118
Equpmient Muntenance (Butier) hrs $10 01 224 $2.243
Concrete Removal sf $3 30 19.300 $63.690
Total Main Shop/Warshouse Demoiltion $91.318

1990 . 11 29 A Wvwachl iy
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Office Busiding Demotition

Rescurce Cescnpuon -rits Castuni Task Units Task ast
Equipment Operalcre 2 $37 -2 72 $t1 276"
Mechanics inrs $i330: 96 $2 J24¢
Laborars Ines X £10 33, 48 $487
Smai Tools hes R 3125 144 $180
Cat 769 Hsul Trucn nry 1 $60 52 96 $5 810
Truck Dnvers nrs $1274 S6 $1223
Cat <88 Loader hry £6S 62 cé $2 228
Cat 378 Excavator hry $12378 24 $2 370
£C-400 with Shasrs [nrs $159 84 24 *1 836
Equipment Mamtenance (Butter) [nrs 31000 163 $1 680
Concrete Removal Ist $330 12 100 $39.930
Total OfMize Building Demolition 262,023
Migc. Tankage & Sparc Pors Removal
Resource Descnpgbon Units Costuntt Tosl Units Task Cost
‘Equipment Operzters o nrs $1772 26 3425
Mechancs hes $1380 32 344t
Laborers hrs $10 35 18 $166
Srnall Tools hg $12% 483 $60
Cat 769 Haul Truck hre $60 52 32 $1.937
Truck Davars lhre 31274 32 $408
Cat 988 Loader Ines $95 88 8 $735
Cat 375 Excavato Inrs 312378 . 3690
PC~400 wit: Shear Ines $150 84 8 $1279
Egupment Mextenance (Buter) [rrs $1005 58 $560
Concrete Removel Ist $320 $0
Total Misc. Tankage & Spere Pasts Romoval $7.03¢
Mill Yazd Decoricamination
- Resource Descnpbon Unts CosVUnvt Tatx Uats Task Cost
Equipment Operators Ines $17 72 582 $10.312!
Cat 837 Scraper {hrs $140 30 257 $36.110
Cat 988 Loader hes $25 68 85 36 219
Cat DIN Dozer With Rips. v g 362 67 €5 $4 483
Cat D7 Dozer bt} $57 90 85 $3.784
Cat 851 Watsrwagon LY $72 12 83 $6 683
Cat 14G Mowrgraaer nry $48 93 85 $3.180
Equipment Mantcance (Buter) Ines $10 04 482 $5.827
Totat Mill Yara Decontamisation $74.983
Ors Storage Pad Decontamination
—_ Rezowce Descnglion Units Cost/Unet Task Unts Yask Coat
Equpment Operators Thes 31772 429 $7.801]
Cat 637 Scraper 123 $140 50 186 §28.558
Cat 988 Loader 12] $98 83 [ $4.593
Cat D8N Dozer VWkh Ripper 2 ) 58 67 L2 $3.296
Cai O7 Dezer hrs $57 90 48 $2.779
Ca21 051 Waterwagon ey $72 12 48 $3.462
Cat 1<G Motorgrader hrs $43 53 43 $2.348
Equinment Mau tenance (Sutter) hry $10 Qt 4 $4 205
Tatst Cre Storage Pad Decontarrination $84.330
EQuipment Storage Ares Clesnup
- _Resource Descngtion Usits Coust/Unit Tesk Unts Task Cost
Equpment Operators hrs 31772 154 $2.729
Cst 437 Scraper e $140 30| 69 $9.685
Cat 8)8 Loscar Thrs $95 63 1 $1.827
Cat O™ Dozer With Roger s 353 67 17 $1.1687
Cat 07 Dorer Ics 257 90 17 $284
Cat 851 Waterwagon [bes $72 12 17 $1.228
Cat 14G Motorgeatier Ines j48 93 17 $832
Equpment Mantenance (Sutier) [hrs $10 0 154 $1.542
Tots! Equipment $3arag0 Ares Cleanup $19,30¢
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Ravegetats Wil Yard § Ore Pag

Rescurce Descrpuon umts Costunit Tasx i3 Tasm Jost
Equicment Operatcs nrg $1772 232 S4 261.
Lat 637 Scraper Ines $140 50! 122 $:8 547"
Cat 968 Loaces [nes . $95 68 [ $0.;
Cat D8N Dozet Vath Rgper nrs ’ $88 67 33 $2 2661
Cat D7 Dozer hry : $57 9C 33 $1911:
Zat 651 Walsrwagon thrs $72 12 $0
Cat 14G Motorgrader nes $48 93 334 $1 815
Equpment Mamntensnce (Butler) s $10 01t 231 $2 313

Total Revegelate MHi Yard & Cra Pad $30.744

Total Demoiltion and Decontamination
CLEAKUP OF WINCBLOWN CONTAMIMATION
Scoping Survey

Resource Descnption Unds CosvUnit Task Unds Task Cost
Sod Samples each $50 00! 1001 $5 000
Survey Crew hrs 313 19 7521 $9 917
Sample Craw hr3 $13 19 13121 $17 301
Total Scoping Survey $32.21%
Characterization Survey

Resource Descnpuon Ueuts CostUnit Tazk Units Task Coat
Sod Samples leach $50 00 472 $22.800
Sampie Crew hrs $3:3 19 1138 $14 980
Tota! Chacacterization Suivey $38.580
Final Status Survey
- Resourcs Descnpion Unsis CostUnet “Task Unts Tash Cost
Sod Sgnples  {escn $50 00} 300 $15.000
Sampie Cruw Itvs $13 19] 3552 $46.340
Total Finas Statue Survey $51,340
Winddlown Cleanup
- 'Rmuru Oescngtion Ursis Coat/Uont Task Units Task Cest
Equspmen’ Operators |hes $17 72 1190 $21.084)
Cat 837 Scraper [bhrs $140 39 580 $95.543
Csat D8N Dozer WHHh Rpper s $8 §7 170 $11.573
Cat 07 Dozor h's $57 90 170 $9.844
Cat 14H Motocgrader s $48 93 170 $8.317
Soi Samples each 50 00 500 $23.000
Survey Crew [tws $13 19; 183 $2 149
Samgha Crew incs $13 18] 33 $1.095
Equipment Mantenance (Butler) {hrs $10 01| 1150 311913
Total Windbiown Clesnup $198.621
Quelity Control

Resoce Description Urnes Cost/Unat Task Unts Task Cost
‘Cuaity Control Contracior Toes T 362 00] 2.080] _ $128.960]
Total Quality Controd $128,960

Totat Cleany; Windblown Contaminetion

TOTAL MILL DEC-OMMISIONING
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INTERNATIONAL URANIUM (USA) CORP.
COST ERTIMATE
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dECLAMATION OF CELL 1

Dewatering of Cell 1

RECLAMATION OF CELL1

Resource Description Units Cost/Unit Task Units Task Cost
Dewatering of Cell 1 [hrs $0.48| 62,400| $30,000|
Total Dewatering of Cell 1 $30,000
Crystal Removal
Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 2,695 $47,749
Cat 769 Truck hrs $60.52 2,157 $130,548
Truck Drivers hrs $12.74 2,157 $27,481
Cat 988 Loader hrs $95.68 539 $51,570
Cat D8N Dozer With Ripper hrs $68.67 539 $37,012
Cat 375 Excavator hrs $123.76 539 $66,709
Cat 651 Waterwagon hrs $72.12 539 $38,872
Cat 14G Motorgrader hrs $48.93 539 $26,371
Equipment Maintenance (Butler) hrs $10.01 4,852 $48,582
Total Crystal Removal $474,893
Contaminated Materials Removal
Resource Description Units Cost/Unit Task Units Task Cost
.quipment Operators hrs $17.72 616 $10,914
Cat 637 Scraper hrs $140.50 308 $43,275
Cat D8N Dozer With Ripper hrs $68.67 77 $5,287
Cat 825C Compactor hrs $66.15 77 $5,093
Cat 651 Waterwagon hrs $72.12 77 $5,553
Cat 14G Motorgrader hrs $48.93 77 $3,767
Equipment Maintenance (Butler) hrs $10.01 616 $6,168
Total Contaminated Materials Removal $80,058
Topsoil Application
Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 240 $4,252
Cat 637 Scraper hrs $140.50 120 $16,861
Cat D8N Dozer With Ripper hrs $68.67 40 $2,747
Cat 651 Waterwagon hrs $72.12 40 $2,885
Cat 14G Motorgrader hrs $48.93 40 $1,957
Equipment Maintenance (Butler) hrs $10.01 240 $2,403
Total Topsoil Application $31,104
international Uranium (USA) Corp.
07/13/2000 - 8:53 AM - WM.RecPlanEst.July2000.xis Page 1 of 4 White Mesa Mill




‘ Construct Channel

RECLAMATION OF CELLA

Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 858 $15,202
Cat 637 Scraper hrs $140.50 272 $38,217
Cat 769 Truck hrs $60.52 450 $27,235
Truck Drivers hrs $12.74 450 $5,733
Cat 988 Loader hrs $95.68 150 $14,352
Drilling & Blasting Contractor BCY $1.50 89,100 $133,650
Cat 14G Motorgrader hrs $48.93 218 $10,666
Cat D8N Dozer With Ripper hrs $68.67 218 $14,970
Equipment Maintenance (Butler) hrs $10.01 1,308 $13,097
Total Construct Channel $273,121
Place Clay Liner

Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 355 $6,290
Cat 637 Scraper hrs $140.50 0 $0
Cat 825 Compactor hrs $66.15 60 $3,969
Cat D8N Dozer With Ripper hrs $68.67 60 $4,120
Cat D7 Dozer hrs $57.90 0 $0
Cat 651 Waterwagon hrs $72.12 60 $4,327
Cat 980 Loader hrs $64.99 60 $3,899
5000 Galion Water Truck hrs $40.64 30 $1,219
Highway Trucks hrs $40.00 435 $17,400
Truck Drivers hrs $12.74 435 $5,642
Cat 14G Motorgrader hrs $48.93 85 $4,159
Equipment Maintenance (Butler) hrs $10.01 1,580 $15,820
Total Place Clay Liner $66,745
Place Lower Random Fill

Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 602 $10,666
Cat 637 Scraper hrs $140.50 172 $24,167
Cat 825 Compactor hrs $66.15 86 $5,689
Cat D8N Dozer With Ripper hrs $68.67 86 $5,906
Cat D7 Dozer hrs $57.90 86 $4,980
Cat 651 Waterwagon hrs $72.12 86 $6,202
Cat 14G Motorgrader hrs $48.93 86 $4,208
Equipment Maintenance (Butler) hrs $10.01 602 $6,028
Total Place Lower Random Fill $67,844

07/13/2000 - 8:53 AM - WM.RecPianEst.July2000.xIs

Page 2 of 4

International Uranium (USA) Corp.

White Mesa Mill




. Clay Cap

RECLAMATION OF CELLA1

Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 305 $5,404
Cat 637 Scraper hrs $140.50 0 $0
Cat 825 Compactor hrs $66.15 55 $3,638
Cat D8N Dozer With Ripper hrs $68.67 55 $3,777
Cat D7 Dozer hrs $57.90 0 $0
Cat 651 Waterwagon hrs $72.12 55 $3,967
Cat 14G Motorgrader hrs $48.93 55 $2,691
Cat 980 Loader hrs $64.99 55 $3,574
5000 Gallon Water Truck hrs $40.64 30 $1,219
Highway Trucks hrs $40.00 440 $17,600
Truck Drivers hrs $12.74 440 $5,606
Equipment Maintenance (Butler) hrs $10.01 305 $3,054
Total Place Clay Cap $50,529
Upper Random Fill
Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 688 $12,190
Cat 637 Scraper hrs $140.50 172 $24,167
Cat 825 Compactor hrs $66.15 86 $5,689
Cat D8N Dozer With Ripper hrs $68.67 86 $5,906
Cat D7 Dozer hrs $57.90 86 $4,980
Cat 651 Waterwagon hrs $72.12 86 $6,202
Cat 14G Motorgrader hrs $48.93 86 $4,208
5000 Gallon Water Truck hrs $40.64 86 $3,495
Equipment Maintenance (Butler) hrs $10.01 688 $6,889
Total Place Upper Random Fill $73,724
International Uranium (USA) Corp.
07/13/2000 - 8:53 AM - WM.RecPianEst.July2000.x1s Page 3 of 4 White Mesa Mill




. Rock Armor

RECLAMATION OF CELL1

Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 90 $1,595
Cat D7 Dozer hrs $57.90 30 $1,737
Cat 651 Waterwagon hrs $72.12 30 $2,164
Cat 14G Motorgrader hrs $48.93 30 $1,468
Rock Cost Delivered CcY $3.34 8,607 $28,729
Equipment Maintenance (Butler) hrs $10.01 90 $901
Total Place Rock Armor $36,593
Quality Control
Resource Description Units Cost/Unit Task Units Task Cost
Quality Control Contractor [hrs $62.00| 800| $49,600|
Total Quality Control $49,600
TOTAL RECLAMATION OF CELL 1 I $1,234,212|
International Uranium (USA) Corp.
07/13/2000 - 8:53 AM - WM.RecPlanEst.July2000.xls Page 4 of 4 White Mesa Mill
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COST ESTIMATE
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INTERNATIONAL URANIUM (USA) CORP.
COST ESTIMATE

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS
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INTERNATIONAL URANIUM (USA) CORP.
COST ESTIMATE

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS
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Feb 25 98 0:1:339p U.S. Silica Company SHUJdB4DcI4 P.1

AMERICAN MINE SEH\ o | W‘Bﬂﬁa
| | N\ xF-#12S
August 13, 1998. _ Lg,©‘5> 38

Via Fax:

Attn: Mérk Kerr, KLG Associates, Inc.
Re: Drill ng and Blasting Limestone, Mill Cre ek, Oklahoma

We are 1 lease to submit the following prope: al to provide all equipment, labor and muterials for
the abov:: referenced project as follows:

Description Uit Price _ Est. Quantity
Mobilization | ' $8,000.00 1
" Drill and Blast Cuts
220" Dexp §$ 1.35/CY 30,000 CY
Seismic Wonitoring $300.00/EA 2

General ' larifications:

> Layou! and grade control by others

> Bxcav:tion by others

> [ixplosives storage on site

> Pricing assumes two 10 hour drilling shift: ser day for 6 days per week

> If bon ling is required add 1%

> Night 'vorking Lights by others

> Pricing. assumes dry hole conditions, add i 15 per CY if wet bole conditions are encountered
> Pricing: is based on a minimum of 30,000 €Y shot during a 10 day period

If you have any questions or nced additional ‘nformation, please foe] free to contact me at
303 4994770,

Sincerely, ¢
O S FA M”{ e h‘m
o

C.B. stzu-u, Project Manager Q D( ‘

11808 Highway 93 ¢+ BOUL! +ZF, COLDRADO B0303-9848 « USA
TELEPHONE: [303) 499-477Q = FAX: [303) 49S-4774
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RECLAMATION OF CELL 2

/979 -

]
(2 @) tortd
RECLAMATION OF CELL 2 ,,.,>
Obtain Permite for Clay 8orrow Site - Section 16 é !L‘/_ \
Rasource Descnption Units CosvUnit Task Units Task
Permis & Licances [ea $10.000 00] 5] $50,000]
Toktal Obtain Permits for Clay Borrow Sits - Section 46 $30,000
Place Remainder of Bridging Lift
Resourcs Descnption Units CostUnit Task Units Task Cost
Equipment Cperators Thrs 1772 178 $3 154
Cat 637 Scraper hrs $14050 78 $10 959
Cat 825 Compactor hrs $66.15 20 $1323
Cat D8N Dozer With Ripoer hrs $68 67 20 $1373
Cat D7 Dozer hrs $57.90 20 $1 158
Cat 651 Waterwagon nrs $72.12 20 $1 442
Cat 14G Motorgrader hrs $48.93 20 3979
Equipment Maintenance (Butier) hrs $10.01 178 $1.782
Total Place Remainde> of Bridging Lift $22,174
Place Lower Random Fiil (127) S
Resource Descnption Units CosvUnit TaskUnits ~ Tash Cost
‘Equipment Operators hrs $17 72 902 $15.981
Cat 637 Scraper hrs $140.50 402 $56.483
Cat 825 Compactor hrs $66.15 100 $6.615
Cat D8N Dozer With Ripper hrs $68.67 100 $6 867
Cat 07 Dozer hrs $57 90 100 $£5.790
Cat 651 Waterwagen hrs $72.12 100 $7 212
Cat 14G Motorgrader hrs $43.93 100 £4.893
Equipment Maintenance (Butler) jhrs $10.01 902 $9 032
Total Place Lower Rundom Fill {127) $112,872
Clay Layer
__F_!-esource Descnption Units Cost’'Unit Task Units Task Cost
Equipment Operators ars $1772 1674 $29.660
Cat 825 Compacter hrs $O8.15 300 $19.844
Cat D8N Dozer With Ripper hrs $6867 300 $§20.600
cat 07 Dozer hrs $57.90 0 $0
Cat 651 Waterwagon hrs $§72.12 300 $21 635
Cat 14G Motorgrader nrs $48.93 300 $14.6748
Cat 980 Loader hrg $E4 99 237 $15.402
5000 Gallon Water Truck hrs 340.04 257 $9.631
Highway Trucks hrs $32.00 1.896 $60.672
Truck Dnvers hrs $12.74 1,896 $24.156
Equipment Maintenance (Butier) hrs $10.01 3.570 $35.746
Total Place Clay Layer $252,023
inemabonat Urasvum (USA) Core
189 - $ 53 P - Wameec)? iz Pages 10f2 Whin Mesa M
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RECLAMATI!ION OF CELL 2

’ Upper Randum Fill

Resource Descnption Units CosvUnut Task Units Task Cost
‘Equipment Operators hrs $17 72 1990 $35 258
Cat 637 Scraper hrs $140 50 796 $111 842
Cat 825 Compactor hrs $66 15 149 $13 163
Cat D8N Dozer With Ripper hrs $68 67 199 $13.665
Cat D7 Dozer hrs $57 90 189 $11523
Cat 651 Waterwagon - hes $72.12 199 $14 352
Cat 14G Motorgrader hrs $48 93 199 $9.736
5000 Galion Water Truck hrs $40 64 199 $8.087
Equipment Maintenance (Butler) hrs $10 01 1.990 $19 925
Total Place Upper Randum Fili 9237,556

Rock Armour

Resourca Descnpticn Units Cost/Unit Task Units Task Cost
"Equipment Operators hrs $17 72 789 $13.979
Cat D7 Dozer hrs $57 90 263 $15.229
Cat 65t Waterwagon hrs $7212 263 $18.967
Cat 14G Matorgrader hrs - $48.93 : 263} $12.867
. Rock Cost Delivered cY , $3.34 - 66,200 $220.965
Equipment Maintenance (Butler) ars - $1001 i 980 $1802
Total Place Rock Armouy C ‘ o $283,81C

‘ Quality Control

Resource Descnption Units Cost/Unit Task Units Tagk Cost
“Quality Contro: Contractor [hrs | $62.00f 1.050{ $65,100|
Total Quality Control $85,100
TOTAL RECLAMATION OF CELL 2 E&T._o'_z‘gfi_?_i]

Inter\atonal Uraum (USA) Corp
21998 - S 53 PM - VWnrecdd xe Page 2 of 2 Whae Mess Ma
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INIENNATIONAL UNMANIUM (UDA) LUy,
COST ESTIMATE
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TNTERNATIONAL URANIUM (USA] CunP.
COST ESTIMATE
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CELL 2 RECLAMATION

CAT 637 RESOURCE REQUIREMENTS
Volume Route Yde/Hr % Equip hrs
Cell 2 Bridging Lift
Tailings Surface 23,000 5 296 100% 77.7
TOTAL 7.7
Cell 2 Lower Random fill
Tailings surface 110,700 5 296 67% 250.6
Tailings Surface 110,700 4 368 33% 99.3
Slope 1 13,900 5 296 100% 47.0
Slope 2 100 4 368 100% 0.3
Slope 3 100 5 296 100% 0.3
Slope 4 100 4 368 100% 0.3
Slope § 1,200 5 296 100% 4.1
TOTAL 404.7
Cell 2 Upper Random Fill
Tailings surface 221,300 5 296 67% §00.9
Tailings Surface 221,300 4 368 33% 198.4
Slope 1 19,520 5 296 1C0% 65.9
Sliope 2 1,300 4 368 100% 35
Slope 3 100 5 208 100% 0.3
Slope 4 © 1,800 4 358 100% 4.9
Slope 5 6,500 5 296 100% 22.0
TOTAL 796.0
Call 2 Rock Armour use Highway Trucks
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COST ESTMATE

' E/PROZCT.. mm“% DB COE By SO

lay Potueman Lowrs
- Sacron O Souacdsy —

1), Ciav Peovwemon
o Ciavs Wi 86 R.OMD Fmsm Zoutcs® @ Setion b
e ATIBOL oo Vs, Fpar of Bausnr Baso S
e Faom GET vVarnoBegh ..o
Mot SBEMIC VEIUTT OF Cuay X LaeO £4/:

0L WITH SIGLE SHANK
" > 2D
) .
I - 3
. .-

. BE -
"~ -~ ,,:
- 4
" - A OBk
Ld [ [} N . ry *-
“ﬂrﬂplﬁ.n-’un*

S80S VLOGITY (s metem por asssnd x 9008)

e Taogp o TUE MaE, DB AT Suano B& AWS O
ToowE AV (EDaT z.mgc.f [HOUL L3IV Aoy Avelass off

[ 300 et /ne- |
e WE Whar 3884 € THAT THE Cav™ i UTLLES Gty Day
' oF CLAY TholucTIA) FUR BiPPINE Aud I8 TDORME AREDrudr;

RePasamoy.
®




o®

RECLAMATION OF CELL3

RECLAMATION OF CELL 3
Dewatering of Coll 3

Reasource Description Units Costvunit Task Units Task Cost
"Dewatering of Ceil 3 ~ Ihrs T $0 48] 62.400] $30,000]
Total Dewatering of Cell 3 $30,000
Place Remainder of Bridging Lift

Resource Description Units Cost/Unit Task Units Task Cost
"Equipment Operators hrs $17 72 1.945 $34.465
Cat 637 Scraper hrs $140 50 865 $121.536
Cat 825 Compactor hrs $66.15 216 $14 304
Cat D8N Dozer With Ripper hrs $68.67 216 $14.832
Cat 07 Dozer hrs $57 90 216 $12,507
Cat 651 Waterwagon hrs $72.12 216 $15,578
Cat 14G Motorgrader hrs $48 93 216 $10.568
Equipment Maintenance (Butler) hrs $10.01 1,945 $19,477
Tatal Place Remainder of Bridging Lift $243,268
Place Lower Random Fill (12")

Resource Description Units Cost/Unit Task Units Task Cost

“Equipment Operators hrs $17.72 1,745 $30.913
Cat 337 Scraper hrs - $140°9 775 $108.891
Cat 8§25 Compactor hrs $65.15 194 $12.816
Cat D8N Dozer With Rippar hrs $68.67 194 $13.32
Cat 07 Dozer hrs $57.90 194 $11.233
Cat 651 Waterwagon hrs $72.12 194 $13.991
Cat 14G Motorgrader hrs $48.93 194 $9.491
Equipment Maintznance (Butler) hrs $10.01 1.745 $17.470
Total Place Lower Random Fill 112") $218,127
Clay Layer

Resource Description Unity Cost/Unit Task Units Task Cost
Equipment Operators hrs $17.72 1.975 $34.983
Cat 637 Scraper hrs $140.50 0 $0
Cat 825 Compactor hrs $66.15 375 $24.805
Cat D8N Dozer With Ripper hrs $68.67 350 $24.034
Cat 07 Dozer hrs $57 90 0 $0
Cat 651 Waterwagon hrs $72.12 350 $25.241
Cat 14G Motorgrader hrs $48.92 375 $18,347
Cat 980 Loader hrs $64.99 350 $22,746
5000 Gallon Water Truck hrs $40.64 175 $7.111
Highway Trucks hrs $40.00 2.800 $112.000
Truck Drivers hrs $12.74 2.800 $35.674
Equipment Maintenance (Butler) hrs $10.01 4,775 $47.811
Total Place Clay Layer $352,751

Intemadonat Uranium (USA) Corp

212290 - 4 35 PM - Wineec9 xis tof2 White Mesa Mil




RECLAMATION OF CELL3
Upper Randum Fill
Resource Description Units Cost/Unit Task Units Task Cost
” Equipment Operators hrs $17 72 2.490 $aa 117
Cat 637 Scraper hrs $140 50 996 $139 943
Cat 825 Compactor hrs $66 15 249 $16.470
Cat D8N Dozer With Ripper hrs $68 67 248 $17.098
Cat D7 Dozer hrs $57 90 249 $14.418
Cat 651 Waterwagon hrs $72 12 249 $17.957
Cat 14G Motorgrader hrs $48.93 249 $12.182
5000 Gailon Water Truck hrs $40.64 249 $10.118
~yuipment Maintenance (Butler) hrs $10 01 2.490 $24.932
Total Flaze Upper Randum Fill $297,236
Rock Armour
- Resource Description Units Cost/Unit Task Units Task Cost
Equipment Operators hrs $17 72 948 $16.796
Cat D7 Dozer hrs $57 90 316 $18,298
Cat 651 Waterwagon hrs $72.12 316 $22.789
Cat 14G Motorgrader hrs $48.93 - 316 $15,460
Rock Cost Delivered cY $3 24 76.110 $254.044
Equipment Maintenance (Butler) hrs $10 01 9481 - $9,492
" Total Place Rock Armour T $336,880
~ Quality Control : R
‘ - Reﬁs.ouﬂco Descnption Units Cost/Unit Task Units. Task Cost
‘ Quality Control Contractor |hrs | $62.00| 1,406] $87,172}
Total Quality Control $37,172
TOTAL RECLAMATION OF CELL 3 $1,568,444)
. intormatonal Uranum (USA) Corp
222109 - 4 35 PM - Wrecd9 xis 2012 White Mesa Atll
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CELL 3 RECLAMATION

CAT 337 RESOURCE AEQUAREMENTS

Volume Route Yds/Hr % Equip hre
Celi 3 Gridging Lift
Taikings Suiface 239,400 6 277 100% 854.3
TOTAL 864.3
Celi 3 Lower Randam: Fill
Taiiings surface 118.800 € 29 100% 404.7
Siope 6 41G 6 255 100% 14
Slops 7 16.600 6 368 100% 45.1
Siope 8 95.800 6 256 100% 3236
Slope 9 0 6 368 100% 0.0
TCTAL 7749
Cel! I Upper Random fill
Taikings surface 239.400 6 296 100% 6088
Slope 6 2.200 6 296 100% 74
Slope 7 17.100 6 368 100% 46.5
Siope 8 38.300 6 296 100% 1294
Slope 9 1.200 6 368 100% 33
| YOTAL 995.3

Csit 3 Rock Armour uss Highway Trucks




CELL 4A CLEANUP

CELL 44 CLEANUP
" Dewstering of Cell 4A
Resource Descnption Units CosvUnit Task Units Task Cost
Dewataning of Ceil 4A Thrs T $048]  T11.500] $5,529)
Total Dewatsring of Ceil 44 $5,529
Remave Fencing
Resource Descnpbon Units CostUnit Task Uniis Task Cost
Ca' 988 Loader hrs $95 68 40 $3827
Equipment Operators trs $17 72 40 $709
Equipment Manienance (Butter) hrs $10.01 40 $401
Laborers hrs $1035 160 $1655
7otai Removs Fencing $5,592
Remove Liner & Contaminated Matarial to Celi 3
Resoures Descnption Units CostUnit Task Units Task Cost
Equipment Operators hrs $17.72] 303 $5.362
Cat 769 Truck hre $60.52 606 £36,677
‘Truck Driver hrs $12.74 606 37,724,
Cat 938 Loader hrs $55.68 303 $23.990
Equipment Maintenance (Butler) hrs $10.01 09 59 102
ba Totai Resmove Linar & Containinated Material 3o Cell 3 $87,3%8
GQuaiity Controd
Resource Descnphon Units Cost/Unn Task Units Yask Cost_
Guality Centrol Contractor |nrs | $52.00] 3251 $20.150}
Tots! Quality Controd $20,150
TOTAL CELL 4A CLEANUP '
p imenacongl Uransum (USA) Corp
22308 - 12 42 PM - Wamrect xie tolt Winte Mess Ma




INTERNATIONAL URMANIUM (USA) CORP.
COST ESTIMATE
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RECLAMATION OF CELL"

RECLAMATION OF CELL 1
Dewstering cf Cell 1

Resource Description Units Cost/Unr Task Units Task Cost
‘Dewatenng of Cez 1 [hrs 9 48] 52.400] $30.000]
Yotal Dewatering of Celi 1 $30,000
Crystat Removal

Resource Descripton Units CostUnit Task Units Task Cost
‘Equipment Operators hrs $17 72 2.695 $47 749)]
Cat 769 Truck hrs $60 52 2.157 $130 548
Tryck Drivers hrs $12.74 2.157 $27 481
Cat 988 Loscur hrs $95.68 539 $51 570
Cat DEN Dozer With Ripper hrs $68.67 539 $37 012
Cat 375 xcavaler hrs $12376 539 $66 709
Cat 651 Waterwagon hrs $72.12 539 $38 872
Cat 14G Motorgrader s 34893 539 $26 371
Equipmant Maintenance (Butisr) ih's $10 C1 4.852 $48 582
Total Crystal Removsl $474,893
Contaminated Matsrizis Removal

Retourse Description Unts Cost/Unit Task Units Task Cost
‘Equipment Operators hrs $1772 616 $10 914
Cat837 Scrapar hrs $140.50 308 $43.275
Cat D8N Dozer With Ripper hre $68 67 77 $5.287
Cat 325C Compactor hrs $66.15 77 $5.093
Cat 651 Waterwayon hrs $72.12 77 $5.553
Cat 145 Motorgrader hrs $45 93 77 $3 767
Equipmant Maintenance (Butier) hrs $10.01 616 36 168
Total Contaminatad Mateansis Removal $80,038
Topeoil Application

Resource Descnptien Units Cost/Ung Task Units Task Cost
Equipmant Operators his $1772 280 $4.9561
Cat 837 Scraper brs $140.50 160 $22.481
Cat D8N Dozer With Ripper hes 36867 40 $2.747
Cat §51 Watarwagon hrs $72 12 40 $2 885
Cai 14G Motorgrader hrs $48.63 40 $1957
Equipment Maintenance (Butier) WS $10 01 280 $2 804
Yotal Topsoil Application $37,834

Internabons Urarsum (USA) Corp

202499 - 4 47 PM - Witvrect® e Pagetof2 Winte \ess M2




RECLAMATION OF CELL1
Construct Channel
Rescurce Descniption units Cosy/Unst Task Unito Task Cost
Equspmem Operat7rs his -L— $17 72 889 $15 731
Cat 637 Scraper hrs \ €140 50 200 $28 101
Cat 769 Truck hrs $60 52 325 $19 670
Truck Doavers hrs $12.74 325 $4 141
Cat 288 Loader hrs $95 68 163 $15 595
Dniting & Blasting Contractor 8CY $1 50 64 600 $97 200
Cat 14G Molorgrader hrs $48 93 263 $12 867
Cat D8N Dozer With Ripper hrs $68 67 263 €18 061
Equipment Maintenance (Butier) hrs $10 01 1.214 $i2 155
Total Construct Channel $223,540
Rock Protection
— Resource Dascnplion Umts Cost/Umt Task Units Task Cost
Equipment Gperators hrs $1772 45 $797
Cat D7 Dozer hrs $57 90 15 $863
Cat 651 Waterwagon hrs $72121 15) - £1 082
Cat 14G Motorgrader hrs $4893] -  15] $734
Rock Cost Delrsered CcY $3.4d] - 2810 - $8.379
Ecuicment Maintenance (Butler) hrs $10 01 45 $451
‘ ‘ Total Place Rock Armour $13,311
. Quality Control
Resource Description Units CostUnit Task Units Task Cost
Quaitty Control Contractor [hrs I $62.00] 1,186] $73,532)
Total Quality Contro! $73,532
TOTAL RECLAMATION OF CELL 1 I 3933.159|
. intecnabonal Uranwm (USA) Corp
} 224199 - 4 47 Pid - Wmeac99 xta Page 2ct2 Whas Mess M




INTERNATIONAL URANIUM (USA) CORP
COST ESTIMATE
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AMERICAN MINE 8ER€ Mys
e 15, 158 @0‘5)3 §7-414

Vis Fex:

Attn: Merk Kerr, KLG Associates, Inc.
Re: Drilt +g and Blrating Limestonae, Mill Cre ek, Okiskoma

We aze rlease to submit the foliowing propc dtopmvxdcnnequpmmt,hhouadmanhfcr
the abov: referenced project as follows:

Descripiien Tait Price Est. Quantivy
Mobikiaskion $3,000.00 !

Driit and Blai Cuts

>20' Decp $ 1.353/CY 30,000 CY
Seismic MWonitoshig $300.00/EA 2

Gorwral +lsrilications:

> Layow and grade cootrol by others

> Bxcav: Hon by others

> Explosives sorage on site

> Pricing assunws two 10 hour drilling shift: per day for § days per week

> If bon ling is required add 1%

> Night ‘vorking lights by others

> Pricing samumas dry hole coaditions, add& 15 per CY if wet hole conditions ase sacountered
> Pricing is based on a minimum of 30,000 € Y shot during a 10 éay eriod

If you have any questions or aced additional ‘afurmalion, please fwa! free to contact me at
I3 4994770,

¥
Sizcerety, ¢ S
(/ﬂ% Kﬁf/:{‘ p'(f (E\f‘o 3

C. B. Sighiwst, Project Macager

11808 Hgrowwy 83 © BOLL: +<F. COLORADC B0INS-0848 « UBA
TRESHORNE (J03) Q094770 * FAX: (303} 409-4T™




MISCELLANEOUS ITEMS

MISCELLANEOUS ITEMS
Equipment Mobilization

Resource Description Units CostUnit Task Units Task Cost
‘Butier Machinery Mobization LS $148.200 00 1 $148,200
Other Equipment Mobilization LS $2.500 Q0 1 $2,500
Totai Equipment Mobiiization $150,700
Offics Facilities

Resaurce Deascnption Units CosvUnit Task Units Task Cost
‘Run New Poweriine LS $15.000 00 1 $15,000
Utiihes for Offices months $1.000.00 36 $36,000
Total Teingorary Office Facilities $51,000
Wheel Wash Facllity

Rasource Dascnption Unite Cost/Unit Task Units Task Cost
Laborers hrs $10.35 8320 $36,084
Construct Wheel Wash Facility LS $50.000 00 1 $50,000
Tctal Whee! Wash Facility $136,094
MANAGEMENT/SUPPORT e

- Resource Description Units - CosyUnit Task Units Task Cost

Manager/Enginaer hrs $48.69 6.240 $305,326
Rad:ation Safety Officer hrs $37.87 6.240 $236,309
Secretary hrs $15.01 6.240 $93,680
Clerk hrs $12.51 4,866 $G60,877
Environmental Technician hrs $20.02 4,866 $97,403
Maintenance Foreman hrs $27.51 6.240 $171,861
Chenust hrs §22.52 2.080 $486,840
Secunty hrs $7 78 18,720 $145,583
Safety Engineer hrs $20.02 4.160 $83,271
Misc. Matenals & Supphies hrs $38.45 6.240 $227.348
Health Physics Costs hrs $64.81 2,080 $134,800
Total Management/Support $1,801,698

TOTAL MISCELLANEOUS ITEMS

224199 - 5 01 PM - Wmrect9 xis

1of 1

81.939.4801

Internatonsl Ursruum (LUSA) Corp

\White Mesa Mill
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ROCK PRODUCTION COST

Assumptions:

Rock 13 obtsinad from gravel scurce north of Blanding, UT that s a BLM Pubdlic pst

Rock 18 prozessed by screening ony. no crushing s reguired 1 25 CY of feed for 1 CY of product
Rock is produced snd stockpiled at the site

Site1s 7 road miles from the mill, 8 mies of which s paved public highway

Rock will bs hauled in 22 CY bellydump trucks. contract haulers ($45.00/Mhr)

Rock wil he dumped in windrows on Cellg by trucks. spresd by gr2<er, and compacted by D7 Dozer
Trucke can average 30 MPH (1 75 rounds/hr)

Plant Plant
Product Material Feed Throughput Operating
Required (CY) Reject Factor to Plant (CY) (CYr) Hours
Matenal {0d to plant 146,000 25.0% 182,500 122 1500
PRODUCTION CF RIPRAP
— Resource Description Units CostiUnit Task Units Task Cost
Equipment Operators hrs $17 72 2.340 - $41,460
Laborer hrs $10.35 1.500 $15,520
Cat D8N Dozer With Ripper hrs $68.67 365] - - $25.054
Cat 980 Loader hrs $64.99 19750 ' $128.353
Screening Plant w/conveyors hrs $55.00 1,500 7 $82,500
Contract iHighway Trucks - Bellydumps hrs $45.00 3.800]  $171.000
Equipment Maintenance (Butier) hrs $10.01 2.340] " $23430)
Total Froduction of RipRap T 487,328
RIPRAP COST PER CUBIC YARD DELIVERED m
22698 - § 22 AM - WmAce0 xie 1of 1 Urenarm (Ush) Co

Whae Mesa Mt
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tDATE:
Butier (- 2-F8
Butier Machinery Co. :205 ﬁ/e'mé,ec:.s'
fooww:
Buﬂo; Mzzhinery Co. ® :ITJ'A"”‘ rona /| cleaniun Com
1351 Page DOr.
PO Box 9559 m@su.e, Scoevson]
Fargo, ND 58108 § oEcT DAL (AUDOO:
_ 70/_:}9[’- /733
(701) 232-0033 . @ ACKNOWLEDGE RECEPTOF THISFAX QYES 0QINO
FAX (701) 298-1717 .
@ NUMBER OF PAGES: _
[NCLUDING THIS COVER SIET) 5"

Locabions: Bismarck, Fargo, Grand Forks, Minot, Aberdeen, Rapid City, Sioux Fals

4 gy B Phu. Gl W 8




Butler CAT

Sotier Mashinery Compeny © [101) 2320033 © FAX N 2SN o 136lPagm(r o Bu@ES o Fage ND 54108
NOVEMBIER 3, 1998

INTERNATIONAL URANIUM CORPORATION
ATTN: BOB HEMBREE

1050 SEVENTEENTI ST. SUITE 950

DENVER CO 9168

DEAR BOB:

THANK YOU FOR THE INVITATION TO QUOTE INFEARNATIONAL URANIUM
CORPORATION (IRC) THE EQUIPMINT NEEDED FOR THRIR MINING PROJECT IN
BLANDING, UTAH. BUTLER MACHINERY COMPANY (BUTLER) RESPECTFULLY
SUBMITS OUR PROPOSAL FOR A MADNTAINED FLEET OF CATERPILLAR
MACHINKS.

LISTED ON ATTACHMENT A, YOU WILL FIND THE MODELS, QUANTITIES,
MONTELY RENTAL RATES, HOURS ALLOWED PER MONTH, EXCESS HOUR

'CHARGE, GUARANTEFD NUMBER OF MONTHS RATIS ARE BASED UPON, TOTAL -

FREIGHT CHARGES AND THE MAINTENANCE RATE PER HOUR FOR MATERIALS
ONLY. '

ALL RATES SEOWN ON ATTACHMENT A DO NOT INCLUDE ANY STATE, LCCAL,
PROPERTY OR ANY OTHER TAXES THAT MAY BE AFPLICABLE.

RATES ARE BASED UPON ELECTRIC HOUR METER READINGS WHICH ARE
ATTACHED TO THE DASH OF EACH MACHINZ. RATES ARE BASED ON 176 HOURS
OF USE EACH MONYTR. EXCXSS HOUR CHARGIES, IF ANY, WILL BE CALCULATED
AND INVOICED AT THE END OF THE PROJECT. THERE WOULD BE NG CREDIT
ISSUED FOk ANY HOURS UNDZR THY. ALLOWED DURING THE TEZRM OF THIS
PROPOSAL. ¥ IKC ELECTS TC DOUBLE SHIFT MACHINIS, THEN BUTLER WOULD
INVOICE THOSE HOURS AT THE END OF EACH MONTH. (TO FIGURE TEE DOUBLE

SHIFT RATES, TAKE THE EXCZSS HOUR RATE SHOWN ON ATTACHMENT A TIMES
TEE NUMBZR OF BEOURS).

RATES ARE BASED UPON A MINIMUM GUARANTEE OF ¢ MONTHS AND A
RACKASE DEAL-

THE MAINTENANZSE RATIS PER HOUR LISTED ON ATTACHMENT A INCLUDES
THE MATERIAL PART ITEMS ONLY, SUCH AS AIR, OiL, AND FUEL FILTERS, :
LUBRICANT OILS, GREASE, ANTL-FREEZE, BATTERIES, FAN BELTS, LIGETS AND
MAKE-UP OILS. BUTLER WOULD INVOICE IRC ACTUAL HOURS USED ON
WMACHINES AT THE END OF EACE MONTH.




NOVEMBER 3, 1998
PAGE2

OUR MONTHLY MAINTENANCE CRARGE WOULD BE $29,500.00, WHICH INCLUDES GUR
LABOR, SPECIALIZED LUBZ TRUCKS, SUPPORT VEHICLES AND EQUIPMENT, SPECIALIZED
TOOLING, SCHEDULID OIL SAMPLING, PARTS TRAILERS AND INVENTORIES, MILEAGE
AND TRAVEL EXPENSE. BUTLIR WILL PROVIDE TWO {2) FULL-TIME MAINTENANCE
TECHNICIANS ON SITE FIFTY (50) HOURS PER WEEK ON A SCHEDULE TO 3E DETERMINED,
MONDAY THROUGH FRIDAY, IRC WOULD HAVE TO SCHEDULE THF. MACHINES
AVAILABLE FOR A TIME FRAME YET TO BE DETERMINED ADEQUATE FOR BUTLER
MAINTENANCE PERSONNEL TO PERFORM THE REQUIRED MAINTENANCE. BUTLER
WOULD INVOICE IRC FOR THE MONTHLY MA'NTENANCE CHARGE AT TUE BEGINNING OF
EACE MONTH.

RIRAIRS:

BUTLER WOULD BE RESPONSIBLE FOR ALL REPAIRS INCLUDING PARTS AND LABOR ON
OUR MACHINES OTHER THAN FAILURES CAUSED BY DAMAGIES OR MIS-USE. REPAIRS
INCLUDK ITEMS AS MINOR AS STARTERS, ALTERNATORS, WATER PUMPS, HYDRAULIC
HOSKS, ETC. TO THE MAJOR ITEMS SUCH AS ENGINES, TRANSMISSIONS, DIFFERENTIALS,
BRAKIS, HYDRAULIC PUMPS AND CYLINDERS, ETC. IF TIME PERMITS AND IRC REQUESTS

 BUTLER'S TECHNICIAN TO PERFORN REPAIRS OR MAINTENANCE ON THEIR MACHINES,
- OUR HOURLY CHARGE WOULD BYX $47.00 PER HOUR PLUS MA S

ammm

FREIGHT CHARGES INCLUDE 20TH DELIVERY AND RETURN, ASSEMBLY, AND
DISASSEMBLY OF EQUIPMENT.

IRC'S RESPONSIBILITIES INCLUDE;

QPERATORS, PROVIDE THE OPERATORS AS NEEDID TO OPERATE MACHINES AS STATED
IN CATZRPILLAR'S OPIRATING GUIDE. BUTLER WILL PROVIDE, AT NO EXPENSE TO IRC,
QUALIFIED TRAINING INSTRUCTORS FOR THE PURPOGES OF TRAINING OPERATORS. THIS
TRAINING WOULD TAKE PLACE ON THE JOBSITE AT THE INITIAL START UP OF THZ JOB
AND WQULD INCLURE CLASSROOM, WALK AROUND, AND IN IRON DE:{ONSTRATIONS.

MI.C SUPPLY AND FILL ALL FUEL FOR EQUIPMENT INCLUDING BUTLER'S SERVICE

DAMAGES, THIS INCLUDES GLASS BREAKAGE, BENT BANDRAILS, STEP LADDERS,
FENDZRS, ETC. BUTLER'S NORMAL POLICY FOR REPAIRING DAMAGES TO RENTAL
MACHINES IS TO REPAIR THEM WHEN TEE RENTAL PERIOD IS COMPLETED, HOWEVIR, IF
THE DAMAGED ITEM IS OF A SAFETY CONCERN, WE WOULD REPAIR THE DAMAGES AS
SOON AS POSSIBLE AFTER TEEY OCCURRED. AN [TEMIZED LIST OF THE PARTS AND
LABOR REQUIRED WOULD BE PROVIDED TO IRC PRICR TO STARTING THE REPAIR, AND

0 INVOICED AT CURRENT LIST FRICES PLUS FREIGHT UPON COMPLETION.




_ INCLUDING BOTE MATERIALS AND LABOR.

NOVEMBER ), 199¢
PAGR 3

[ 1 IRC WOULD BE RESPONSIBLE FOR ALL TIRE
WEAR INCLUDING TIRE DAMAGES ON THE MACHINES WITH AN ASTERISK
LISTED ON ATTACHMENT A. EQUIPMENT WOULD HAVE TO BE RETURNED WITH
SAME BRAND AND MODE! TIRES AS WHEN DELIVERED, OR PRORATED
ACCORDINGLY BY PERCENTAGE OF TIRE WEAR AND CONDITION AT
TERMINATION OF RENTAL PERIOD.

UPON DELIVIRY OF MACHINES, A REPRESENTATIVE OF BUTLER, A
REPRIESENTATIVE OF TRC AND A REPRESENTATIVE FROM AN INDEPENDENT
TIRE DEALER OR MANUFACTURIR WOULD JOINTLY VERIFY IN WRITING THE
CONDITION, SYRCENTAGE OF WEAR, AND TTRE VALUE. UPON TERMINATION OF
RENTAL, WE &3OVLD AGAIN HAVE THE REPRESEINTATIVES MENTIONED ABOVE
DETZRMINE T35 CONDITION, PERCENTAGE OF WEAR, AND TIRE VALUES, ANY
DIFFERENCES NGTZD, WOULD THEN BE CHARGED OR CREDITED TO IRC

R T
PR

| *UND“CA‘”AGE WEAR ON ALL TRACKTYPE MACH]N’S»WOM:“ luﬂm's

GROUNR ENGAGING TOOLS:

IRC WOULD BE RESPONSIBRLE FOR ALL PARTS RELATING TO GROUND
ENGAGING TOOLS (G.X.T.), LX. CUTTING EDGES, RIFFER 11?8 AND FROTECTORS,
BUCKET TIPS AND ADAPTERS, EDGES BETWEEN ADAPTERS, WEAR FLATES ON
BOTTOM OF BUCKRTS AND ALL MOUNTING HARDWARE. BUTLER WOULD
INSTALL THESE iTEMS ON AN AS NEEDED BASES AT THE CURRENT
CATERPILLAR LIST PRICE PLUS FREIGHT AT NO ADDITIONAL LABOR COSTS.

ALL MACHINES *VOULD BE DELIVIRED WITH NEW G.LT. ITEMS AND ARE TO BE
RETURNED WITH NEW.

WE WISH TO THANK IRC AND YOU FOR GIVING US THX OPPORTUNITY TO
PRESENT OUR PROPOSAL AND FOR ALL THE CONSIDERATION WE RECEIVE.

SINCERKLY YOURS,

@IN“Y COMPANY
J

N NS e i
OSCAR D, SWENSON
RENTAL FLEET MARKETING MANAGER

ODS/del
¢  JOEL NIKLE, RENTAL FLEET MANAGIR
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F'::: 320100

Dete: Fab 22, 1989

ATTH: WALLY BICE
CONFIDENTANL PRICE INFORMATION FAX @ 1 435 671y 2224
TERMS: NET 15 DAYS ON TRANGPORT LOADS

- Red dyed dissel for off roed Use deliverad in ransport quanilies 1 various sites

Rack dal 12 9% %‘%%

'#. 80 0083 nm an.m
=i *ﬁ'“‘%—.....ﬁ:"&ﬁ‘

MM“”UM use delvorad in bobial load (500-2000) 1 various silpe

- T TS

FtaMargn $0.1800  $0.1800 31800 20,1500
Tows $0.0000  $0.0083 3 |

?&'&&“%%—ﬁ%——ﬁ%—

Uleh Charges salss tax an dyest cisesl 88%
mu-ucmummmnwmbmm

Fmﬁ uoesa $0.0500 $0.0660
.61 %0.4290 N 4103

s R — i ——ii — i —

No Laad Gasolina §8 cctane deilvered in bobtai! deliveries{ 500-2000)10 verfous

)m S e oetad

Fiia Margin  $0.1 $0.1500 $0.1500 $2.1500
Tanms $0 %«N

Propana Delivered §ransport Loads Blanding Utah ‘

Rack

Tourie B 2t o e ot /
R R /
l"::’w $0.1800 $0.1500 $0.1500 N
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CPOWERMOTIVE CORP
L. 4;1 AX |rj‘ir‘l%'.<.rv\1l;;!,iun( h .

To: Ls Erteca Date:

Company: /£ &/ 2. C.C.
From: TERRY BERG

FAX #: %0 3. ZET. il
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5000 VASQUEZ BL VD DENVER. CO 80216,

}C:awﬂué e Vs S ContF 7 o IR sP s

o dx/& 3/279’ VWJ & Aié’dd' "/"‘”-
a 2 LoD " s,

3"~ ZP Dl f Z“an/ PP - d
O 1S G Corpfe LTRSS  S&TT g

VOICE: 303-355-500¢ FAX. 303-388-9328




TRANSPORT
Height: 13'6"” Fifth Wheel Pull
Width: 10'0* Spring Suspension, air brakes
Length: 39’ Lights, oil filled hubs

ENGINE
4 cylinder Deutz; 46 HP - Airr Cooled
65 gallon fuel tank

OPTIONS
4 individual jacking legs
Shredder
rizzly dump
Stacking Conveyors
Ball decks

HOPPER
5.5 cu. yard charging hopper
Height to load 123"
Side Loading width 12'0"

SCREEN
4 x 10; 2 Deck Screen
Hydraulic drive 5/8" Throw
Rubber Spring Suspension

CONVEYORS
36" wide feed conveyor
36" wide under screen conveyor
24" side discharge conveyor
24" rear discharge conveyor




Diese! Hydraulic-Self Contained
Portable and Easy to Set Up 3 e 7

ngh Productlon
eens Sand and Gravel

. A )

Conveyors Can Load Dlrectly Into Truck

Construction Equipment Co.

18650 S.W. Pacific Hwy
Tualatin, OR 97062
503-692-9000

Fax 503-692-6220

Area Dealer

POWER MOTIVE
5000 VASQUEZ BLVD.
DENVER, CO 80216
PHONE: (303) 355-5900
FAX: (303) 384-952




SCREEN IT - Series |l

Highly Portable - All Hydraulic Setup
Produces Three Difterent Products A o

..........
R -

B -
o = ¢

SCREENS COMPOST 120-140 YARDS PER HOUR
SCREENS GRAVEL UP TO 600 TONS PER HOUR

SCREENS: LOG YARD WASTE, COMPOST, BARK, TOP SOIL,
SAND & GRAVEL, TRASH, C & D, STUMPS, CONCRET
ROCK AND MANY RECYCLE MATERIALS

Patent %5:

T— l Construction Equipment Co. Area Daaler
P.O. Box 1271
swse=d Lake Grove, Cregon 97035

503-G35-4427
‘ Fax 503-635-7819




13
i

- M . e

Travel posttion of the SCREEN IT in which feed
conveyor and i1opper hydraulically slide tack
and lower down to transportation height, wiile
hopper wings fold in.

‘ot

Feed conveyor moves up and forward hydraui:-
cally, while the hopper wing walls extena for
opcration.

Hydraulic jacking legs are standard for cante
lever style blocking, Gut four (4) individual jag
ing lags can be an option.

down for trangport.




The charging hopper folds out to the width of
14’ while in its working postion.

Contro! pane! and hydraulic controls are 2il
located n turnkay area. Powered by a Deuz
4 cylinder, 70 HP diesel engine.

ne SCREEN IT has an optonal 14 fcot long
by 8 foot wide hydraulic dumping grizzly. An
operator controlled remote Jumping system is
aiso available.

£ . o
A 48* wide variable feed conveyor with 20°
rubber lagged head pulley feeds a 5x 12

2 Deck scresn

Actuator switch to ccntrol speed of feed
conveyor is located on the catwalk platform
along with kill switch. Actuater switch also

located 2t control panel.

The optional gnzzly dumps o the rear aof the
plant




SCREENING,

Topsoil To 250 yds./hr.
Sand & Gravel To 600 Tons/hr. 7 e

N\

Height
Wigth:

Length:
Waight

HYDRAULIC DRIVE

TRANSPORT
138 Fifth whae! pull
11 11*  Spring suspension, air
brakss
43'0*  Lights, oil filled hubs
38,600 Transport apead 65 mph

ENGINE
4 cylinder Deutz
70H4P « Air Cooled
65 galion fuel tank
110 gallon hydrauiic tank

OPTICNS
4 individual jacking legs
Shredder
Grizzly Dump
Stacking convevors
73 HP Turbo Diseel (Water Cooled)
98 HP Turbo Dissel (Air Cooled)

HOPPER

14.5 cu. yard charging hopper
Height tn oad 13’ §°

Width at rear 14 - Working pasition
Wiath at rear &° - Travel position

SCREEN
5 x 12, 2 Deck with step deck
Rydraulic drive with 3/8° to 5/8% throw
Rubber spring suspension

CONVEYCRS

48" wide feed convayor 23’ 107 long
42" wiie undar screen conveyor

0" side discharge conveyor 18’ 4% long
30" resr discharge conveyor 18’ 4" long




637 SCRAPER SFFICIENCY

NOMINAL CAPACITY 3T
HAUL TRAVEL FIXED [EFFICIENCY| MINUTES TRIPS/ YARDS/
RQUTE TIME TIME PER TRIP HOUR HOUR
1 3.80 1.20 85% 6.0 1C.0 310
2 3.25 1.20 85% 5.2 11.5 355
3 4.30 1.20 85% 65 63 287
4 3.10 1.20 85% 5.1 11.9 368
5 4.15 1.20 85% 6.3 9.5 298
[ 4.50 1.20 85% 6.7 8.9 277
7 3.75 1.20 85% 5.8 10.3 319

2725599 - 10 13 AM - Wmrec298 xiw
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CAT 637 >CRAPER

TRAVEL TIMES FOR CAT 637 SCRAPERS
BASECG ON PROJECTED HAUL ROUTES

Haul Distasce | Distancc | Rolling Grade | AveSpeed | Time

Segmeny Feet Meters | Risistamce % MPH | Min
la 200 67 1.3 0.0 9.1 0.28
b 500 167 5.0 0.0 [IRE ) 045
Ic 200 67 3.0 25 9.1 0.235
id 1400 167 30 0.0 18.7 0.85
le 250 §3 3.0 0.0 9.5 0.30
If 250 X 30 0.0 1.4 6.25
lg 1400 $€7 3.0 0.0 21.2 0.75
lh 200 67 3.0 12.5) 11.4 0.20
h 400 133 5.0 0.0 13.0 0.35
li 200 67 75 0.0 v.1 0.25
i 3.90

2a 200 67 7.5 0.0 9.1 0.23
2b 2150 717 3.0 0.5) 2.2 i.10
2 250 83 5.0 6.9 2.5 030
2d 250 83 5.0 0.0 1.4 0.25
e 225G 750 3.0 ~0.5 232 i.10
2f 200 67 75 0.0 9.1 0.25
3.25

3a 250 83 7.5 0.0 8.1 0.35
3b 3300 1100 3.0 -0.5 234 1.60
3c 250 83 50 0.0 9.5 0.30
id 250 83 5.0 0.0 11.4 0.25
3e 3300 1100 3.0 0.5 25.0 1.50
3f 250 85 7.5 0.0 9.5 0.30
4.30

4a 350 117 7.5 -3.5 11.4 0.55
4b 1450 483 30 0.0 19.4 0.85
Jc 250 83 5.0 0.0 9.5 0.30
4d 250 83 5.0 0.0 1.4 0.25
de 1700 567 30 0.0 227 0.85
af 500 167 15 +3.5 1i.4 0.50
3.10

intemational Uranium (USA) Cop
225099 - 10°27 AM - Wimrec294 xiw 10F2 Whitte Mesa Mt




CAT 637 SCRAPER

{ Haul Distaace | Distance Rolliag Grade | Ave Speed Time |
Segment Feet Meters | Risistance % MPH Mio
ja 1400 467 7.3 275 15.9 1.00
5b 1350 450 3.0 0.0 19.2 0.80
3¢ 250 83 5.0 0.0 9.5 0.30
5d 250 83 50 0.0 1i.4 0.25
Se 2250 750 3.0 0.0 23.2 1.10
sf 700 233 75 -3.5 1.4 070
315 |
6a 600 200 7.5 0.0 1.4 0.60
6b 300 300 3.0 -3.3 20.5 0.50
6¢c 1450 483 3.0 N 19.4 0.85
6d 400 133 50 L 11.4 0.40
6e 4900 133 5.0 0.0 11.4 0.40
6f 1450 483 30 0.0 220 0.75
6g 500 300 3C =33 17.0 0.60
6h 450 150 15 0.0 12.8 040
- i 350§
7a 750 250 75 -1.5
7b 1600 533 3.0 0.0
Ic 350 117 50 0.0
7d 350 117 5.0 0.0
Te 1600 533 30 0.0
f 750 250 1.5 +1.5
izzemstional Ursmum (USA) Corp
2725199 - 10 27 AM - Write2228 xhw 20F2 V/hite Mesa Ml




769C TRUCK EFFICIENCY

NOMINAL CAPACITY

2
HAUL TRAVEL FIXED EFFICIENCY| MINUTES TRIPS/ YARDS!
ROUTE TIME TIME PER TRIP HOUR HOUR
1 3.90 2.50 85% 7.5 8.0 199
2 3.05 2.50 85% 6.5 8.2 230
3 4.00 2.50 85% 76 78 196

U25/99 - 10 10AM - Wrnire=238 xiw

1t of !

intemationat Uvarium (USA) Corp
White Masa Milt




CAT 69 TRLCK>

TRAVEL TIMES FOR CAT 769C TRUCKS
BASED ON PROJECTED HALL ROUTES

Haul Distaace Distance Rollisg Grade Ave Speed Time

Segment Feet Meters Risistance % MPH Min
la 200 67 7.5 0.0 7.6 0.30
Ib 500 167 5.0 0.9 12.6 0435
le 200 67 3.0 2.5 9.1 0.25
Id 1400 467 3.0 0.0 18.7 0.85
le 250 83 3.0 0.0 9.5 0.30
If 250 83 3.0 0.0 1.4 0.25
N 1400 467 3.0 0.0 237 0.70
th 200 87 3.0 2.5 1.4 0.20
li 4u0 133 5.0 0.0 13.0 0.35
1j 200 67 7.5 0.0 9.1 0.25
3.90
2a 200 67 7.5 0.0 7.6 0.30
2b 2150 717 3.0 (0.5) 244 1.00
‘2 250 83 5.0 0.0 9.5 0.30
- 2d 250 83 5.0 0.0 111 0.25
2e 2250 750 3.0 +0.5 209 0.95
2 200 67 7.5 0.9 9.1 0.25
3.05
ja 250 83 7.5 0.0 8.1 0.35
3b 3300 1100 3.0 -0.5 25.0 1.50
3c 250 83 5.0 0.0 9.5 0.30
3d 250 83 50 0.0 114 0.25
le 3300 1100 3.0 +0.5 28.8 1.30
3f 250 83 75 0.0 9.5 0.30
4.00
4a 350 t1? 7.5 -3.5 114 ¢.35
4b 1450 483 3.0 0.0 19.4 0.85
dc 250 83 5.0 0.0 9.5 0.30
4d 250 83 5.0 0.0 114 0.25
de 1760 567 3.0 0.0 2.7 0.85
4f 500 167 7.5 +3.5 114 0.50
10

intemational Uranum (USA) Corp

225/80- 10:21 AM - Wmrec268 xiw tol2 White Mesa Mili




CAT 769 TRUTKS

Haul Distamce Distasce Rolling Grade Ave Speed Time

Segment Feet Meters Risistance Y% MPH Min
" 5a 1400 367 7.3 .73 159 1.00
5b 1350 450 3.0 0.0 19.2 0.80
5¢ 250 83 5.0 0.0 9.5 0.30
5d 250 83 5.0 0.0 1.4 0.25
Se 2250 750 3.0 0.0 232 1.10
5f 700 233 7.5 +5.5 114 0.70
415

6a 600 200 7.5 0.0 114 060 |
6b 90G 300 3.0 -3.3 20.5 0.50
6¢c 1450 483 3.0 0.0 19.4 0.83
64 400 133 5.0 0.0 1.4 0.40
6e 400 133 5.0 0.0 1.4 0.0
6F 1450 483 3.0 0.0 220 0.75
6g 900 300 3.0 +3.3 170 .60
6h 450 156 7.5 0.0 12.8 0.40
4.50
| 7a 750 250 7.5 -1.5 122 0.70
7o 1600 533 3.0 0.0 20.2 0.90
Tc 350 17 5.0 0.0 1.4 0.35
7d 350 17 5.0 0.0 11.4 0.35
7e 1600 533 3.0 0.0 22.7 0.80
7f 750 259 7.5 +1.5 13.1 0.65
375

intemabtional Uraniem {USA) Corp

2253/90 - 10 21 AM - Wnrac208. xiw 20f2 White Mesz Milt
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Heary Construction

LABOR COSTS

1998 Esilmate Labor Rates™ 01397 02128

Labor Buraen Company
(FICA SUt Benefits (medic3:

Labor Classiication Basw Rate Mandsted Fange FUI etc ife sure eic) Fange Costs Labor CostHR
Bodgr Makers 319 80 s87¢ $2 74ino aoded cost $115C $3110
Ashwngnts 319 a:L $325 $277 $0 97 $6 99 §26 32
IroNworkers $19 92 $8 ¢8 $2 78]no auded cost $9 44 $29 36
Carpenters $081 st 51 23 $3 81 $14 82
Coment Masons 31152 $1 61 $245 $4 06 $1538
Electncans $14 52 27N $203 $0 38 $512 $13 64
lecnweraes - Renforong (3] mﬁ $1 54 32 3¢ $368 $14 88
Laborers (nclucing ppeisyers) 3785 3160 $107 $G 03 $270 $10 38
P.pefitiors $1260 $1:7¢ ’ 82868} $4 ¢4 $17 04
PCVWER EQUIPMENT OPERATORS
~ Backhoes $12 00} $1 40 . $2 13 $353 $13 83
’ Cranes e 8148 32 22 3368 $14 11
Duzerses $1310 $1 8 $279 34 62 1772
Gracars 21267 $177 $270 $2 47 $17 14
Laacers 1128 $t 57 $2 40 $397 $1523
Scraperse $1000 $1 494 $2 13 $353 $1353
Trackhoes $10 0o $140 $213 $353 $1353
Teactors $2 42 $1.32 3200 $332 $1274
TRUCK CRIVERS $9 42 3132 £2 00 $3 32 $1274
Nowe Baos rews ¢o At in FICA, worke? comyp, PloyMent, ar company DEnehRts whicit Incresse the cost per hour
** Generst Decuicn UTIOONH - Modrfceton 0 - 2198
s+ Operstor Rate uted m 1952 ssdmate
@
®
22470 - ¥ 41 PM - Wniwe Vg 102 T e wea o,

Whee Me1a e
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Nenspecified Wages
Survey Crew Member
Samiple Crew Member
Mechanic {Kvmaobtosn;
ManasgerEngineer
Radation Satety Officer
Secratary

Clerx

Enginear
Envronmanial Technician
Safety Engmeer
Maintenance Foreman
Secunty Perzonne!

Chemust

22498 - 5 41 PR - Wenvec® 1e

LABCR CQOSTS

Lator Buraen Cempany
(FICA SUI  Benefts (mec:cat
Baza Rate tAsnaated Frnge  FUI eic Honsure @1C)  Fange Tosts  Lado’ CostHR
3978 $00c $136 Y207 $344 s131¢
39 75 $C 20 $1 36 $207 $)4d $1319
$10 2¢ 30 00 $182 $217 $360 s1380
$35 OOJ 30 00 $503 $£7 66 $1269 $48 69
$28 00 30 CQ $3 5 $5 98 €9 87 $37 87
$11.10 30 0G $1 5% $2 38 $3I9 $15 0t
$9 25 30 %0 $129 $1 97 $3 26 $12 51
$28 OOJ $0 00 33 3595 $G 87 $ar a7
$14 80 $0 00 3297 $315 3% 22 $20 02
s14 80| 30 00 5207 $3 15 $5 22 520 02
.52034 2090 32 84 $4 33 $717 $27 51
$575 $0 00 $0 A0 $t122 $203 $778
$16 85 $0 ooh $2 33 $3 54 $5 87 $22 52
2002 rterngtony Urdnum USA Cop

Whae Mets Ma
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6425 S. Highway 191 ¢

TO: ;';..é e rinbre FAX NO

PO.Box 309 ¢ Blanding LT 8451 e

FACSIMILE TRANSMITTAL

133678-2220 % 333678211350

. -]

FROM: (JJ E ég

ﬁ PRONE NO:
DATYE:

PAGE 1 OF:
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PHONE NO: 435-678-2221
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IMPORTANT/CONFIDENTIAL: FAX massagis are sometmes racaivad by parsons other than io the parson to who

are 8¢Aressas 58 8 result of sQuipment

tadwre oF humsn eor. Thig Communication is ikenGed 30ty for tie oddm:;

cDove. Mease notify mu uffwa Lmegigtoly ot any of the telephnns nv FAT NUMINIY shawn above "Yw_aamw
¢ 20maone responsidie for delivering it Lo the adjiosses. We retaw: 8l ngnis and peivileyes &5 13 this cammunucatio

prohibit any gissamination, distiPution of copying by of to anyone other than 18

| retutr: by ihe Urited Sistes Poe'a!

Service oF by commercial camar to us at ne cost 10 you.

adcrasses. Our office will arrange
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_Shauna vigil - Heavy CorsiLaLen Javis-0acon wages

I e _— -

From: Shauna Vpil

w.deai@@cisna.com

Deta: Fri, Nae 13, 1908 11:21 AM

Subject Megvy Construction weges

Heavy Construction Projects

Modification Pyblicaticn Date

] 02/1V1%68

County (e3)

Bes9t tron Savier

Casoon Juad Uiritsh

Daggett Kane Washingron

Emery Piuts Wayne

Garfleld san Juan

Grand Sa: Pee

Rsbis Frirges

Boilermakers 19.60 8.7
Ratss Fringea

Milvrrights 1983 328
Aates Fnhges

|ronworkers: Structural 18.92 868
Rates Fringes

Carpontecs 10.81

Cament Masons 1.5

Eloatsiciens 14.52 2N

Ironworkers:Reinforcing 11.00

Labaracs pipslayers) 7.85 1.60

Pipefiters 1260

- Power Equipment Operatora:

Backhces 10.00

Crones 10.43

Dazers 13.10

Gradars 2%

Loaders 1.28

Sorepers 10.00

Toackhots 10.00

Traciors 9.42

Truck Ortvers 9.42

Lot me know i this works out 0.k

shauna 2)

‘-— ji
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LONG TERM CARE CALCULATION

Long Term Care Calculation

Base Amount (Starting in Dec. 1978) $250.000
CPI-U December, 1578 67.7
CPI-U January, 1989 164.3

Adjusted L.ong Term Care = $25C.000 x (CPI-U most recent / CPI-U Dec., 1978)

Adjusted Long Term Care $606.721 |

nternational Uranium (USA) Corp
2126799 - 8:30 AM - Wmrec39 xis 1of1 Whita Mesa Mt
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Table 1. Consumer Price Index for All Urban Consumers
(CPI-U): U. S. City Average, by expenditure category and
commoditv and service group
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F"TIoR « Ce ~sufer Prive Inden sof  a0d commodits nd seft .2 2roud W oae oL e L

SR T DR~ YU AP R I =
- Cgnsumer Pricentndexes .
Table 1. Consumer Price Index for All Urban Consumers
(CPI-U): U. S. City Average, by expenditure category and
commodity and service group
Table 1. Consumer P-ice Index for All Urpgan Consumers CPI-Ul: 2.3, cuzy averazs, ¢
and service group
12982-34=10G, unless 2therwise nct-g:
felative uradlusted snaexes ;e::é
importance, Jar
ceI-0 Cecember
1998 Dec. Jan.
1998 -1 Tar
Expenditure category
All 1Cems ...ttt it st e e 100.000 163.9 164.3 .
All 1tems {1967=100) .......c0iiiiirnnnnnnn. ~ 491.0 1%2.2
i‘ Food and beverages .........cieienvinaneren. 16.408 162.7 1e3.¢ -
30T o 15.422 162.3 163.6 .
Fend At ROMe o . vttt ittt ittt ittt i e enennn 9.691 162.6 154,32 Z
C.:eals and bakery produCts ........000.. 1.544 132.3 184.2 <
Meats, poultry, fish, and eggs .......... 2.5€9 147.3 46,4 -
Darry and related products {(l;........... 1.088 i37.6 LEl. 2 3
Fruits and vegetables ..........cccuuu.., 1.440 200.7 238.6 3
Nonalcoholic beverages and beverage
MALEr1aAlS .ottt ittt eneennnnnnaennnn 1.049 131.7 232.5 -
Oother £50d At :10Me . ...ttt iiiinennnenn. 2.002 152.4 153.72 <
Sugar and SWeHLS .. . ....iiiiccirie e L3377 150.1 151.° :
Fats and o1ls .........cc0 i, .309 151.9 150.¢ -
Other foods ......i.iiiitiiiiitinneinnnns 1.316 166.9 167.7 :
Other miscellaneous foods (1) (2)...... .320 104.9 104, 3
food away from home (lj................... 5.730 163.0 163.5 2
Other food away from hcme (1) 2)........ .75 163.3 103.¢ 3
Alcoholic beverages ........... ... ... ... ... .986 167.2 1€7.3 1
Housing ........... e i et e et 33.828 161.3 1861.3 <
R 1T A o - 3 30.283 184.0 184.7 2
Rent of primary residence (3)............. 7.007 174.9 175.3 3
Lodging away from home (2) (3)............ 2.37¢ 103.8 107.1 R
Cwners' equivalent rent of primary
residence (3) (d) . ...t nnnnn 20.529 190.7 191.90 3
- Tenants' and hcusehold insurance (' ‘2).. .371 99.9 99.7 -2
fuels and utilities ......... ... ... ... 4.735 126.6 126.2 -2
3100 3.801 111.4 110.9 -3
Fuel o0il and other fuels ................ .227 86.1 86.6 -2
‘ Gas (piped) and electricity (3).......... 3.574 118.9 118.3 -2
H2useholid furnishings and operat:ons ...... 4.810 126.6 126.3 .
1of3 224995
e "




7 Tatle © Lonsammer Price IdeN 1P 2% 100 LM Tedils 1028 w0 o8

B <
Man’s a3n2 2:9S' BCC373. v iieriaean. s
Nemen's ana 3irlS8' AECSEISl ... ...
Infants’ anc tcaalers' agraral L ..

' FCOTWRAL v ii e e oo nranas e e

Transportation L. ....... e e e

Driva%e TTraANSpoOrLTaIiIn ..... e,
Vew and osed menIr ven.tlieS Z.....
NeW YeNniTlBS v it it tenntonnnneens
I’Sex CAars ang TTAZY4E L.l i ie e
Mozsr fie. .

Gasoline ‘'a’l

con LY.L ail

N Yo SRF- ST ¥ € - S
Medical care sommodities ......e....
Medlcal CAZe SeIVICT8S ..ttt

Professionai servizes 3)....cinan.
Hesprtal and reiatea servizces (3.,

Recreation !ci..
Video ang audio I L2, ...

Education and communicas:ion {2'......
Educazien (2V.....iivennnn et e e
Educat:onal bcoks and supplies ....
Turtion, other scnocl fees, and ch:
Communscatzon {2, "2 ....... e e
Information and :nformation process

2
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Attachment D - Reclamation Materizl Characteristics

Material proposed for use in the reclamation of the White Mesa Mill tailings cells is avaiiable from
stockpiles on the site, which were generated from construction of the existing cells. In the case of
clay material for radon barrier, it is available to supplement the onsite material from the Section 16
borrow site located approximately 3 miles to the south of the exiting cells.

The characteristics of the materials are generally described in the text of the Reclamation Man. In
addition, test work was completed on the clay torrow material as well as the onsite stockpiles.

The Section 16 clay material was originally tested in 1982 by D’ Appolonia Consulting Engineers,
Inc. This test work included:

-- Classification
- Grain size, sieve and hydrometer
- Atterberg limits
- Specific gravity
-- X-ray diffraction
-- Cation Exchange Capacity
-- Exchangeable Cations
-- Modified Proctor
-- Permeability
A copy of the full D'Appolonia Report is inciuded in this Attachment
The onsite random fill and clay stockpiles were sampled in characterized in a program detailed in
the April 15, 1999, submittal to the NRC, "Additional Clarifications to the White Mesa Mill
Reclamation Plan". A copy of this sampling and testing program are included in this Attachment
as well as the results of the characterization work. The samples wee characterized for:
-- Classification
- Grain size and sieve
- Atterberg limits
-- Standard Proctor

The results of these tests for the onsite stockpiled material are included in this Attachment.




DAPPOLON LA

CONSULTING ENGINEERS. INC

March 8, 1982

Project No. RM78-682B

Mr. H. R. Roberts

Energy Fuels Nuclear, Inc.
1515 Arapahoe Street

Three Park Central, Suite 900
Denver, Colorado 80202

Letter Report
Section 16 Clay Material Test Data

White Mesa Uranium Project
Blanding, Utah

Dear Harold:

This report presents the results of field investigations and laboratory tests
performed on Sectiom 16 cley material. The material tested was obtained from
borings and test pits made in April 1979. The laboratory tests were perforaed
and the data retained in our files until your recent request for the data.

Field Invest iguiona

The area of investigation is a canyon located in Section 16, about three miles
south of the mill sits. Seven borings were drilled as part of the field
investigations. These borings, 100 through 106, are located spproximately as
shown on Pigure )

The borings were: drilled with a rig provided by Energy Fuels using the rotary
methcd with air pressure to flush out the cuttings. Samples were obtained by
ssmpling the cuttings on five foot intervals. Only qualitative information on
the subsurface materisls is available because of the method of drilling and
sempling utilized. However, the qualitative information and samples obtained
are suitable to provide preliminary data on the character of the subsurface
materials present.

Three test pits (1~3) were excavated to obtain bulk samples for laboratory
testing. The location of the test pits is shown on Figure 1.

Samples from Boring 2-16 drilled by Energy Fuels in November 1978 were also

provided to D'Appolonia for testing. The location of Boring 2~16 is shown on
Pigure 1,

7400 SOUTM ALTON COURT, ENGLEWOOD, CO 80112 TELEPHONE. 303/771-3484 TELEX 45-4565
BECKLEY. WV CHESTERTON, IN. CHICAGO. IL HOUSTON, TX . AGUNA NIGUEL C2

PITTSBUKGN, PA WILMINGTON. NC BRUSSELS. BELGIUM S$2:.. XOREA
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Mr. H. R. Roberts March 8, 1982

Subsurface Conditions

Laboratory Test Results

The subsurface conditioms in the canyosn, based ou the bering data, are shown
on Cross Sestions A-A' and B~B' precented on Figures 2 and 3, respectively.
The plan locations of these cross sections is shown on Figure 1. As shown on
the cross sestions, the subsurfdce consists of a surficiai layer cf red clayey
ard silty ssnd about five feet thick. The underlying material is mostly a red
or gray silty cley. The consistency of the silty clay layer varies frow stiff
to hard, based on observations of the drillers and rig during drilling. A
lense or layer of very hazd silt was noted in Boring 105. This layer appears
to be a well cemented unit from the cuttiog samples obtained. In Boring 106,
the surficial sand lsyer was about 20 feet thick and & claysy sand layer vas

also encountered at a depth of sbout 30 feet. :

The labaratory soil classifications for the tested samples are also shown on
Gross Sections A-A' and B-B'. The testing program is discussed in detail in .
the following section, however, the testing results indicate that the silty
clay layer is wostly & CL or CH materisl with one sample being. a SM and two &
ML. These test results show the material is basically a fine grained soil
with s varying smouant of silt and clay size particles. The plasticity
charscteristics of the matarial vary from low to high. Further discussion of -
tha zeat results and saterial characteristice is given below.

Hater in tue borings was nc: noted except for Boring 104 for which a depth of
about 43 feet was messurad. This depth is not considered completely reolisble

since it was msasured only one day after drilling cad the water level may not
have had tise to stabilize.

The laboratory testing program conducted on sszples from the borings and test
nits included the Zollosing types of tests:

o Classification
~ QGreain gise, sieve and hydrometer
~  Atterberg limits
- Spacific gravity
o X=Ray biffraction
o Cation Exchange Cspacity
o Exchangeable Cations
o Modified Proctor Compaztion Deasity
o Permesdbility
The results of the clagsificati-n tests are given c¢n Toble 1. The soil

classifications giveu are shuwvn on Cross Sections A-A’ and B-y' (Pigures 2 and
3) and were discussed shove.

K% DTOLO]




Mr. H. R. Roberts 3 Macch 8, 1982

The cation exchangs capacity (CEC) and exchaagusble ioas wre conducted zo
evaluate the type of clays present and the chemical effects cvesulting from
contact with the tailing. liquid. Tests were run on ssmples frow Test Pits 2
end 3 samples and Boriag 103 (15-20 foot depth). Soil from each sample wss
treated by soaking in simulated tailings liquid for 48 hours before testing.
Roth trestad and untreated (ss received) samples ware tested and the resulis
are presentad oun Table 2. Results of the tacting are summarized es follows:

o The untrested samples indicace pR (1:1) valuee between
7.40 and 8.35 with CEC valuss in the 45-5% meq/100g
range. The predcminate «.changesble iocs are calcium
and sodium for Test Pits 2 and 3 udd calcium and
magnssiun for Boring 103 (15-20 fo).

o The treated samples indicate pB (1:1) valua: between
1.70 and 2.35 vith CEC values in the 90-100 meq/10Ug
range. The predominate exchangeable ions are hydro-
gen, cslcium, and sagnesium for all the samples.

These tejults indicate that exposure t> the tailings vater causes:

- the pH {1:1) of the material to decreasz.

~ the exchangesble hydrogen and magnesium to
iocresse-
the exchangaable celcium and sodium to decrease.
the CEC to increase by a factor of about two due
primarily to the -arge increase in exchangeable
hydrogen.

The e¢ffects of thsse changeo on clay material :ropertiss, particularly
permeability, is discussed in the following parsgraghs.

The X-ray diffraction tests were run on materisl irom the same thrse samples
ss tested fhr CEC cod exchangesble ions. The x-ray diffraction tasting vas
conductud to evalucts tha type of clay wminersals occurriog io the matarvial.
The resulzs of the testing tre given on Table 3. As shown, abeout 50 percent
of the materiel is quartsz, 25 percent montmerillonite, 25 pr- - illice, and
mivor perceateges of other minerals. HMontworiilomite is sa _ztive claey
pineral which typically has a low coefficieat of permesdilicy. Iliite i3 alao
s clay minersl, but iz is typically ralatively inactive vith s somevhat higher
coefficient of permpedbilitcy.

Modified Proctor compaction tests were conducted on four differeat ssmples.
Tast Pits 1, 2 snd 3 samplas were tscied and & composite ssaple fros Soring 2-
16 (85 to 2\0 feet devth). The results of the modified Proctor tests arsé
given on Table 1. The avsrsge waximum dry density msasured is 107 pounds per
cubic foot and ~hs sverage optiwus wster couteat is 17.35 perceat.

—AIOOL.C
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Permeabilicy tests were conducted on compacted samples of saterial from Boring
2-16 (composite 85-120 feet), Boring 101 (composite 0-25 feetr), Boring 103
(composite 0~25 feet) Jnd Tast Pit 2. The tasts were conducted in perme-
ability celle with a coafining pressure apptied around cthe sample which is
ancased in a rubhber membrans. A differeutisl pressure vas applied across the
ssmple srd flow of fluié through the ssmple messured. Both distilled watar
end sisulated tailiags liquid wers used in the tests. The taests on Boriungs
101 and 102, and Test Pit 2 were conducted over a period of about five woaths
to asaess the effects of tailings liquid on the parssability of the
materisl. The tests were conducted with distilled wvater for about twvo months
to establish saturation snd steady state flow, Tailings ‘iquid was then
incroducad to the semple snd the test coatiaued for three more sonths. Tae
cesults of the permssbility taets are presentad on Table & along with other
pertinent sample data. The Iﬁtti&l has an average coefficient of perme-
ability wich water of 3.3x107"" ceatimaters par second and 5.1x1071V ceari-
meters per second with simulated tailings liquid. The test results iodicete
that the permeatility of the material vas essentially the same vith distilled
vater and teilings liquid end no degradation of the material vas indicated.

Conclusions and Recommendations

Based on the field and laboratory investigatious discussed abdbove, coeclusions
which can be made ragarding the materisls in Section 16 are:

o The material is wostly & silty clay (CL to CH) with
slight variation in properties. The clay winerals are
mostly wontmorillonite with soms illite,

0 The material varies latarally with some layers or
lenses of sond and silt. The consistency of the
saterial also varies from stiff to hard or very hard.

o Ths permesbility velues of the material are very low
and long-ters permeability tests conducted vith
simuigted tailings liquid indicate littls chaage in
permeability with time. This result is in good
sgrsement with the results of the CEC, exchangeaabla
ion tests ond x-ray diffraction tes: results.

o The clay material is suitsble for use as borrow for
use as 8 clay liner or in situ ac & natural liner
layer.

Recommeniations for further assssssent of the clay for use a&s a borrow area o
in situ clay liner source ara:

o Geotechuicel borings with aplit spcon ssmples to
assess the waterisl characteristics more spacifically,
including cozsisteacy, nsturel water csatant, and
classification.




Mr. H. R. Roberts 5 March 8,

Additional diszassicu of

Ficld permesbility tesis (fsllxn; or riging head)
the borings to measure the iqn gitu permeabi” ity.

i

Iastallation of piezometers to determine ri:v ground

wster level.

sary depecdiGg on your nkeds.

Vcry traly yours,

T FheA-

Corwin !. Oldwxlor
Project Engineer

. CEO:par

1982

the above recommendations can be provided as neces-
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TABLE 2

CATION EXCHANGE CAPACITY AND EXCHANGEABLE CATION
TEST RESULTS

UNTREATED SAMPLES TREATED SAMPLES‘!)
TEST PIT TEST PIT BORING TEST PIT TEST PIT BORIM
PARANETER UNITS Z 3 103 2 3 133
pl (1:1) - 8.35 7.40 7.60 2.30 2.35 1.7
Buffer pH - NA NA M 2.28 2.20 2.1
Zxchangsadble: .
) S meq/100g 0 o 0 56 .6 57.6 58.
Ca maq/ 100 19.5 1.1 25.8 12.3 13.5 18,
Mg meq/100g 4.3 4.9 15.4 17.0 20.3 17.
I‘ . 7 meq/100g 20.0 28.9 8.5 3.7 6.5 2.
K meq/100g 1.2 2.5 0.6 0.8 1.6 0.
Cation Exchange neq/109g 45 56 43 % 100 98

Capacity (CEC)

i;;s;-plcc soaked ir eimulated tailings liquid for 48 hours before testing.
Reprasints triplicate rasults.

DA "OLO




TABLE 3
X-2AY DIFFRACTION SEMI-QUANTITATIVE RESULTS
SHMPLE QUARTZ ANDESINE MONTMORILLONITE ILLITE  MIXCD LAYER
Test Pit 2 502+ ~52 10-252 10-25% 5-102
Test Pit 3 $0%+ 5-10% 10-252 10-252 5-102
Boring 101 502+ 5-102 25-502 Trace -52

(15'-20' Depth)

DAJ OLC
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Soil Sampling and Testing Program - White Mesa Mill

The purpose of this Soil Sampling and Testing Program is to verify the soil classification.
gradation and compaction characteristics (standard proctor) oi the stockpiled random fill and
clay materials that will be used for cover materials on the tailings cells ai the White Mesa Mill.
Additionally this program wil! verify the compaction characteristics and gradation of the random
fill materiais utilized in the platform fill previously placed on Cells 2 and 3.

Sampling

Sampling witl take place on each of six stockpiles of random fill (designated RF-1 through RF-6
on Exhibit A), two clay material stockpiles (C-1 and C-2 on Exhibit A), and on plattorm fill
areas in Cells 2 & 3 A total of 9 samples will be taken from the random fill stockpiles. Two (2)
sampl2s will be taken fro- the clay stockpiles and three (3) samples will be taken from tl.2
covered areas of the cells .amples will be taken from test pits excavated by a backhoe. Samples
will be taken from a depth of 8 feet in stockpiles and from 2 foot depth in cells. One backhoe
bucket full of material will be taken from the test pit at the specified depth and dumped
separately This sample will be quartered and one quarter will be screened to minus 2" (rochs
over 8" will be removed prior to screening). Two five gallon sample buckets will be filled with
sample rendomly selected from the scieened fraction. Oversized material remaining after the
screening of the sample will be visually classified and then weighed. Sample locations will be
indicated on a site map and sample descriptions will recorded and maintained in the facility s
records. A total of feurteen samples will be submitted for testing during this program.

Testing

Samples will be packaged and shipped tc a certified commercial testing laboratory for testing.
Tests will be run on each sample for standard proctor (ASTM D698), particle size analysis
(ASTM C117 and ASTM C136), sail classification (ASTM D2487) and plasticity index
{Atterberg limits ASTM D4318).

SOILTEST.DOC/ 04/14/99/2:5C PM
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MOISTURE-DENSITY RELATIONSHIP TEST
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Test specification: ASTM D 698~31 Procedure 8, Standard
Oversize correction applied to each point
Elev/ Classification N?t. Sp.G. LL PI % ? x
Depth uUscs AASHTO Moist. 3/8 in|No.7Z
|
N/A % 2.65 16.71 X
— — —— ‘__._—J‘-—— —S =
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 122.0 pcf 116.1 pcf 2-1-W
Qptimum moisture = 11.6 X 13.8 X Sand, clayey, Ggrvly, brg

Remarks:

SUBMITTED B8Y: Client

Project No.: 804899

Project: International Uranium Corporation

Location: Soi! Sample Testing TESTED 8Y: JH

Date: 5/3/99
MOISTURE-DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.

Fig. No.




LIQUID AND PLASTIC LIMITS TEST REPORT
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Project No. 204895 Clent sernaticoal Ursnium Corporation TRemarks:
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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MOISTURE-DENSITY RELATIONSHIP TEST
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Maximum dry density = 122.8 pcf 122.8 pcf 2¥%-7C
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Project No.: 804899
Project: International Uranium Corporation
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MOISTURE-DENSITY RELATIONSHIP TEST

Date: 5/3/99

Project No.: 804899

Project: International Uranium Corporation

Location: Soil Sample Testing
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LIQUID AND PLASTIC LIMITS TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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MOISTURE-DENSITY RELATIONSHIP TEST
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LIQUID AND PLASTIC LIMITS TEST REPORT
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MOXTSTURE-DENSITY RELATIONSHIP TEST
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Water content, X
Text specificatinn: ASTH D 698-391 Procedure C. Stzandard
Oversize correction applied to each point
Clev/ Class.:fication Not. X > X <
Sp.G. L 58
Depth USCS AASHTO Moist. ] P 3/¢ in|No.200
N/A X 2.65 0.3 %
- —— e . . h
ROCK CORRECTED TEST RESULTS I UNCORRECTED MATERIAL DESCRIPTIOM
Vaximum dry dansiiy =~ 124.2 pit 120.7 pet C2-S1
Cptimum moisture =» 0.3 X 1.3 X Sand, ciayey. grvly, brn

Renrarks:
SUBMITTED BY: Client
TESTED BY: JH

Project No.: 3C4J39
Praject: Internctional Uranium Corporation
tecation: Soil Somple Testing

Date: 5/3/98
MOISTURE-NENSIT.” RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.

} Fig. No. _._I_L,.
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LIQUID AMD PLASTIC LiMITS TEST REPORT
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MOISTURE-DENSITY RELATIONSHIP TEST
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Dry density,
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\L 2.65

104
10 12 14 16 18 20

Wates éontent. =
Test specification: ASTM § 698-81 Frocedure A, Standard

Oversize corcection applied to eacnh point

22

ZAV for

\ Sp.5.=

Etev/ Ciassification Nat.
Oepth Uscs AASHTQO Mcist.

Sp.G. LL PT

LIS % <

No.4 |[No.200

N/A % 2.65

nsman—
é: —_— — — —_—

— : = |
ROCK CORRECTED TEST RESULTS UNCORRECTED MATEF AL SJESCRIPTION
Maximum ary density = 114.1 pcf 114.1 pcf RF1-S1
Optiztum moisture = 13.2 X 13.2 X Cley, silty, sondy, red

Dote: 5/3/99
MOISTURE-DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.

Fig. No.

Projasct No.: 804899 i Remarks:
Project: International Uranium Corporation SUBMITTED BY: Ciient
Location: Soil Sompie Testing TESTED BY: JUH
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LIQUID AND PLASTIC LIMITS TEST REPORT
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MAYERIAL DESCRIPTION w PL 1 %aM0 | %<#200
° Clay, sy, sendy, red n 20 i 9.1 63.1
ProjectNo. 304399 Client Enminctional Ureniuan Carporation ~ WRemarks:
Project: Scil Semple Testing o Tested By: TH
Sourrs: Sample No.: RF1-Si
' LILAD AND PLASTIC LIMITS TEST REPORT
WESTERN COLORADO TESTING, INC. Figure
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MOISTURE-DENSITY RELATIONSHIP TEST
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2.65
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Water content, X
Test specification: ASTM D 638-91 Procedure B, Standard
Oversize correction applied to each point
Elev/ Classification Nat. x> X <
Sp.G. LL PX
Depth USCS AASHTO Moist. | °F 3/8 in|No.200
N/A X 2.65 18.0%
g }_L_
ROCK CORRECTED TEST RESULTS I UNCORRECTED MATERIAL DESCRIPTION 4
Maximum dry density = 118.3 pcf 111.3 pef RF2-31
Optimum moisture = 13.2 X Sond, clayey, grviy, brn

— - e g~

Project No.: 804899 Remarks:

Project: International Uranium Corporaticon
Location: Soil Somple Tasting

TESTED BY: JH

} Date: 5/3/99
MOISTURE-DENSITY RELATIONSHIP TEST
WESTERN COLORADO TESTING, INC.

SUBMITTED BY: Client




PARTICLE SIZE DISTRIBUTION TEST REPORT
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SIEVE PERCENT FINER SIEVE PERCENT FINER 0K DEBCRIPTION
ey ° \ e o O Sasd, sl cleywy, grevly, trows
3 100.0 44 653
2 1000 910 526
1S 1000 20 “uo
1 932 #40 388
V4 91.0 #60 329
2 a3 #100 258
n 778 #200 177
GRAN SIZE BLNARNS:
Dac 342 O Tesed By. Ri
O30 0.203
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WESTERN COLORADO TESTING, INC, [Pt Sai Samplo Testing




MOISTURE-DENSITY RELATIONSHIP TEST
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Wcter content, X
Test specificgtion: ASTM D 698-91 Procedure C, Standard
l Oversize correction opplied to @ach point
Elev/ Ciassification Nat. x> X <
Sp.G. LL PI
Cepth USCS AASHTO woist. | P 3/4 ial|No.200
N/A %] 2.65 18.2 X
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 128.7 pct 122.7 pcf RF2-S2
Optimum moisture = 8.8 %X 10.8 X Sond, gravaly, brown
Project Ho.: Remarks:
! Project: International Uranium Corporation SUBMITTED BY: Clioent
Location: Soil Somple Testing TESTED BY: JH
‘ Date: 5/3/99
MOISTURE-CENSITY RELATIONSHIP TEST
WESTERN COLORADO TESTING, INC. Fig. No. 14
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PARTICLE SIZE DISTRIBUTION TEST REPORT

]
% s 2 3 ]
3 -?_ i j g g
i N H . i
' i : .':5"' ol
®© : . . .
H | i i
g { .
n i t h 1 5 1
" i ! ; : : . :
i i i ; : i
i TS I ; 1]
{ 3 ! H H H HER
® ' H i I t HiH
: I [ ! : i il
H HE N | : ' 411z
% Y 1T v : :
; R i i
© g \ ! !i i
: i ik ' .
! ok O
% H i HE * [
; N A1 :
20 3 H H B '
A | : N i
o ! ' P Tk
1 H
! | B E XHIH
0 : ! i1 i

(-

Sepfd

P

R
g|E

4 10 Tewmsd By: M




MOISTURE-DENSITY RELATIONSHIP TEST
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Water content, X
Test specification: ASTM D 598-91 Procedure C, Standard

Overzize correction gpplied to each point

Elev/ Classificgtion Nat. Sp.G LL PI x> X <

Depth uscs AASKTO Moist. 3/4 in|No.200

N/A X | 2.65 6.6 X
——— ——— —— — —3 - |
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 121 .4 pcf 119.2 pcf RF3-S1
Optimum moisture = 11.3 X 121 % Sand, cloyey, grvly, brn

Project No.: 804899 Remarks:
f Project: Internotional Uranium Corporation SUBMITTED 8Y: Client
Location: Soi! Somple Testing TESTED 8Y: JH ﬁ

Date: 5/3/99
MCISTURE-DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.

. Fig. No. ...._‘é.._ ]
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MOISTURE-DENSITY RELATIONSHIP TEST
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Water content, X
Test specification: ASTM O 698-91 Procedures A, Standard
Oversize correction applied to eacn point
Elev/ Classification N?t. Sp.G. LL PT % > % <
Depth Uscs AASHTO Moist. No.4 |No.200
N/A % 2.65
— = S
ROCK CORRECTZD TEST RESULTS UNCORRECTED MATERIAL DESCRIPTICN
Maximum dry density = 111.7 pct 111.7 pct RF3~S2
Optimum moisture = 14.3 X 14.3 X Clay, v sandy, rad

Remarks:

SUBMITTED BY: Client

Project No.: 8048359
Project: International Uranium Corporation
Location: Soil Somple Teating TESTED BY: JH

Dote: 5/3/99
MOISTURE-DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.
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Fig. No.




LIQUID AND PLABTIC LIMITS TEST REPORT

WESTERN COLORADO TESTING, INC.

27

LIQUID AND PLASTIC LIMITS TEST REPORT
e -
Dashed line indicates the approximate /
upper limit boundary for natural soils
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®Tested By: JH




PARTICLE SIZE DISTRIBUTION TEST REPORT
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Water content., X
Test specification: ASTM D 698-91 Procedure C, Staondard
Oversize currection appilied to each point
Elev/ Classification Nc.:t. Sp.G. LL PI % >. X <
Oepth USCS AASHTO Moist. 3/4 in|No.200
N/A X | 2.65 ] 18.1 %
e e e ——
ROCK CORRECTED TEST RESULTS UNCORRECTED l MATERIAL OESCRIPTION
Moximum dry density = 127.4 pct 121.3 pef RF3-S3
Qptimum moisture = 10.3 X 12.6 X Sand, claoyey, grvly, brn

Py ey

Remarks:
SUBMITTED BY: Client
TESTED B8Y: JUH

Project M~ : 804899

Praject. International Uranium Corporation

Locotion: Soil Sample Testing

§ Date: 5/3/99
MOISTURE~DENSITY RELATIONSHIP TESY

WESTERN COLORADO TESTING, INC.
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Fig. No.




PARTICLE SIZE DISTRIBUTION TEST REPORT
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MOISTURE-DENSITY RELATIONSHIP TEST
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Water content, X%
Test specification: ASTM D 698-91 Procedure C, Stondard
Oversize correction applied to each point
Elev/ Classification Nat. X > % <
Sp.G. LL PI
Depth USCs AASHTO Moist. | P 3/4 in|No.200
N/A X | 2.65 7.7 %
F—-———L——————————L: eermssaaar =___—JL__ - - oo
ROCK CORRECTED TEST RESULTS UNCORRECTED l MA 'ERTIAL. DESCRI+TION
Maximum dry density = 127.2 pcf 124.8 pcf RF4-S1
Optimum moisture = 9.9 X 10.7 % Sand, clayey, grvly, brn

Locat ion: Soil Somple Testing TESTED BY: JH

Project No.: 804899 Remarks:

Project: International Uranium Corporation SUBMITTED 8Y: Client
Date: 5/3/99

MOISTURE-DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.
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LIQUID AND PLASTIC LIMITS TEST REPORT
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®7Tested By: JH
LIQUID AND PLASTIC LIMiTS TEST REPORT

WESTERN COLORADO TESTING, INC. faws




PARTICLE SIZE DISTRIBUTION TEST REPORT
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Woter content, %
Test specification: ASTM D 698-91 Procedure B, Stondard
Oversize correction applied to each point
Elev/ Classification Nat . % > X <
Sp.G. LL PI
Depth Uscs AASHTO moist. | °P 3/8 in|No.200
_L N/A %X 2.65 4.1 %
|= ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 123.5 pcf 122.2 pcf RF5-S1
Optimum moisture = 11.3 % 11.7 X Sond, clayey, grviy, brn
e e e e e .. . -
Project No.: B04899 Remarks:
Project: International Uranium Corporation SUBMITTED BY: Client
Location: Soil Sample Testing TESTED BY: JH

Date: 5/3/99
MOISTURE-DENSITY RELATIONSHIP TEST
WESTERN COLORADO TESTING, INC.

Fig. No. 19




LIQUID AND PLASTIC LIMITS TEST REPORT
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. Send, clayey, gravely, brown 24 18 6 743 416 M

LIQUID AND PLASTIC LIMITS TEST REPORT

WESTERN COLORADO TESTING, INC.

HOT&M By: H
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PARTICLE SIZE DISTRIBUTION TEST REPORT

. ] l"!‘;‘ 181
@0 | i T
Pt ] % IR R
I o + . 1] t ‘ L
0 .
L FE T 'TIHERE i[[l
| i ?.\N ’
® ] NN i HE
SRR ; N
i 1IN HEERL
gnk!’ : :l' TSN
[ 1 1 ]
| R ;
”: i HIB
i t
i | i \
! Pl '
go# P ; ! I
I P i | |
T AT ' I
» T T HNE T T
I { . ! H IR I dth
10f~ —— H 1
R Uil '
ol | {1 I !
m 1 0. [\) )

‘ e % GRAVEL % SAND SSuLT % CLAY USCcs AASHTO | PL | W
) 132 452 SM A4(0)
|
SIEVE PERCENT FINER SIEVE PERCENT FINER 901 DESCRIPTION l
nches mendar O Sad, claysy, grevely, trown
- o M o
3 100.0 7 %3
2 100.0 10 22
1.5 109.0 920 783
1 972 140 743
3/4 72 #60 618
12 939 #100 562
n 920 #200 s

GRAM SizE WS

O Testsd By:

&
3

: © Source: Sample No.: RF5-81 J

WESTERN COLCRADO TESTING, INC, | Proiect Soil Samnle Testing




130
AN
AN
125
| N
AN
AN
W
I
Q 120
>
»
c
o
©
115
g A\
N
\h ZAV for
Sp G =
110 2 65
105
6 8 10 12 14 16 18
Wotler content, X
Test specificaotion: ASTM D 698-9% Procedure C, Stondord
Oversize correction applied to each point
Elev/ Classificotion N?t. Sp.G. LL PI % > % <
Depth UsSCs AASHTO S| Moist. 3/4 in|No.200
N/A % 2.65 11.7%
| = e ——— —— — — ——— t=T
ROCK CORRECTED TEST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Maximum dry density = 126.6 pcf 122.8 pcf RF6-S1
Optimum moisture = 9.2 X 10.4 X Sond, cloyey, grvly, brn

o = = ey 2 e s

Project No.: 804899 Remarks:

Proje zt: Internationel Uranium Corporation

Location: Soil Sampie Testing TESTED BY:

Date: 5/3/99
MOISTURE~DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING,

Fig. No.
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LIQUID AND PLASTIC LIMITS TEST REPORT
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Project: 8ol Semploc Tauting ®Tested By: 1H

Souros: Sampie Nu.: RF6-S1
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MOISTURE-DENSITY RELATIONSHIP TEST
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Water content, X
Test xpecificytion. ASTM D §98-91 Procedure A, Standard
Oversi ze correction applied to each point
Elev/ Classification N?t. Sp.G. LL PT x> X <
Depthn uUscs AASKHTO Moist. No.4 |[Nc.200
N/A X ] 2.65
ROCK CORRECTED TAST RESULTS UNCORRECTED MATERIAL DESCRIPTION
Moximum dry density = 113.1 pcf 113.1 pef RF7-S1
13.9 % Ciay, v sandy. silty, rd

Cptimum mcisture » 13.9 X

Projact No.: 804899
Pro).ct: Internrotional Urunium Corporation

Location:

Scil Somple Testing

Oate: 5/3/93

Remarks:
SUBMITTED BY: Client
TESTED BY: JH

MOISTURE-DENSITY RELATIONSHIP TEST

WESTERN COLORADO TESTING, INC.

Fig. No. _.L




UQURD AND PLASYIC LIMITS TEST REPORT

WESTERK COLORADO TESTING, INC.

LIQUID AND PLASTIC LIMITS TEST REPORT
© ,
Dashed fine indicstes the approximate / ‘/
upper limit boundary for naturas soils 7 ’
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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EVALUATION OF POTENTIAL SETTLEMENT DUE TO EARTHOUAKE-INDUCED LIQUEFACTION
INTERNATIONAL URANIUM CORPORATION, WHITE MESA MILL
SS9

.

An evaluatien of potencal settiement due O eartnquake-nduced liquefaction of talings at intemational
Cranum Corporatons VWhite Mesa mil has been performed. and the resus are reported beiow This
anaiysis appes to celis #2 and #3 ang uses condtons of those celis that exsted before May 1993 ore
sieve analyses, caicuated average n-place densily, sasm: Jnalyses by Krght Piesold and tymcal
physical property values from the Iterdture  Two analyses were performed usmg methods aphned to tre
Maybell UMTRA st by Momson-Knudsen Engineers (per information supphed by tha NRC t0 IUC)

Mathod | 15 the Stress Ratio method of Takmatsu andt Seed, 1987'  This method uses the SPT blow
counts (N) as input for the anaiysis No N values 2re avaiabie for the White Mesa tailings. so N values
were estinated (see fage 2 of caiculstions) using the grain size properhes determined i recent tests by
Westem Coiorado Testing Inc and the average in-piace Geirady cetermined by IUC from volumeine
caiculanons The N valuet are conservatively estimated to range from O at ground surface to 8 at 35 feet
depth, vaiues consistent with very oose to loose fine gizred (reiative density U to 35). non-plastc sals
according to Terzaght et al. 1999 and NAVFAC OM-7. 1071° According io KME's UMTRA Design
Procedures, Chep 11. App 118, Fig 118-2. ths 1 conservative because under fieid condrw”s the
mnmum relatve densty should be #cut 36%  For additional contsrvatism, it was assumed that the
takngs are compietely saturated below ground surface. The results of thes caiculation, taduiated o page
AZ, md»caotmtmmmummmntshouwbeaboxﬁonefmtm:)ﬁf«tdmhngsancmatmostd
ihat settement onginates 1n tha upoer 15 fect. According to Boms and Mattson. 1999°. an esrthen cover of
mWMMwmmﬂMsMﬁGnauhmc.mnoxnmmemmpudsmmtumn
afferanhal settioment @ceds about C.75%. At Wnite Mesa. estimated dfferential settiaments are nct
smmm1ﬁ)mmwwlMti'\ttnpowb&emptiondmnm!opemwhere
cmmm&mmnmmam”mmdm.mmom
(19%) 1n th upper S feat and between 10 and 20 fext of the insiope depth. Owerential settiements wouki be
accommodated ndially by plaghe deformabion of the cover, then Dy craciang. $0 not all of the ddferentiad

! Talomatsu. K and H.B. Soed, 1987, “Evaiuaticn of Settiements in Sancs Due to Eathquake Shaking™
Journal of Geodachnicsl Enginesring, ASCE. Vol. 113. No &
m. RB. Paci: and G. Mesn, 1996, Sof Mechancs n Engmeenng Practioo, 3rd Edibon, John
3 Dapt Of Navy. Navy Facihos Enginoenng Command, 1971, Gasign Manua: Sor Mechancs.,
fm and Eerth Structures, NAVFAC DM-7

Bems, D. And £, Mattson, 1099, “Simulated Subsidence of the Montcelio Cover’. Sandia Natioris!
Laborstones Orat Repert, 371009




EVALUATION OF LIQUEFACTION POTENTIAL .
WHITE MESA MILL TAILINGS _
Ha:hg Samples Parameters ]
from tests by Westem Golorado Tes g Inc.. April 1999
Sample # USsCSsS ] Max. Dry Optimum 3% -#200
Density Moisiute
pef %
C2-ST1 SM NP NP 109.2 18.2 241
2182 ML 29 23 103.5 20.8 827
C2-153 SM NP NP 1104 15.0 327
C2-TS4 M NP NP 107.4 16.3 32.2 ]
C3-TS1 tAL 20 23 105.7 16.0 60.8
C3-152 SM NP NP 1054 15.3 230
ave. for SM NP NP 108.1 53 280
ave. for ML 265 26 104.6 18.4 7175
Seisrc Parsmeters
_ 1Design Life 1000 vrs from Knight Piesold (Julio Valera). 423/99
" [Retumn Period 10000yrs _from Knight Piesold (Julio Valora). 423799
Peak Horiz Accater. 0.13g from Kright Piesold (JuSio Valers). 423/58 )
Seismic Coeff. 0.12g (DOE. 1989, Technical Approach Document.
Revision Ui, Uranium Mill Tailings Rymedial
Action Frojedt)'
TaiEng In-place Characteristics
From mull screen anxiyses:
Ore
Bianding #4 _ Anchutz €1 Hanksville #2A Hanksvile #1 Jverage ]
% #200 2i2 30.7° 378 232 29.7
Avo. Dry Unit WL of o tasings. in ool = 86,31 from 1UC vohimetic caics.
“From this value anc ave. % #200. ave. unit wis of sand and simes would be”
Ave.pcfs 8831 = SDpcf 703 « SLpcf * 297

Page !




settiement woulG D€ excressed Dy cffset acng Yaciures =cwever ‘.1 s conservalive s ass.rec i7al 3
afferential settiement 15 expressed «n fracture offset :ner ne arges: ofiset woulc de about 3 ° St 2°
nches; about 30-35 feet from the top of the ceil ‘nsope t.§ more ukely trat this differential setemert

would result in some cover flexure or at worst severai smau fractures with offsets totaling not imore *~an .
nches

The other method uszd for analysts, MKE s Method |1, is from the Commitee on Earthcuake Engineenrg
1985 it 5 based on evaluating the shear stran in the tailings caused by an sarthquake .t -ehies ot ar N\
values but on shear wave velocities and shear modulus/ maunum shear modulus ratio. both of whicr are
estrnatad basad on empincal daia  This removes the effect of uncertainty associated with the iack of site-
specric n-place talings charactenzation ULsing the same assumptions as in Methed | the esuimatec
maxmum  settlement from nquefacton 1 00581 feet. or 07 mcres The associated dfferental
sattiements are 2% we below tF2 0 75% threshold of concerm for cracking of the cover

The differences in setliement estimates of the two methads a-e substantinl about 17 5 imas  However the
two estimates probabty provide bounding imits for the range of ikely liquefacbon-nduced settiement If the
Method | results are used. then the follovang cosisequences of the design earthquake iquefactior would be
conservatr ely predicted

maximum settiement - 1 015 faet in the deepest pant of the cell. up 10 D 4 feet along the cell margins over
the insiope

maximum differential settiement - 2 7% within about 15 feet honzontal distance of the top of inslope
. 1 2% t2 08 % between 30 ana 60 feet from top of insicpe

¥NPACTS 0N COver - settiernent of cover in response to tailing settiement. with maximum flexure over
the upper half of the inslopes. where some craciang 13 possibie with cifsets iess
than two inches and probably less than one inch

$ Commttee on Earthquake Engineenng. Commission on Engineenng and Technical Systems National
Research Counc, 1985, "Liquefacton o Sois Dunng Earthquakes®, Nadonal Academy Pres3

2




CARTHQUAKEJNOUCED SETTLEMENT METHOD*
oer Taamatsv arc Seed

"
[
"wn '
"w

S
Paramelors:
Tav » 2va Cychc Shanr sreas from AaAhquaks. psi
LS = 30IR AVSrBUNden Pressuro M depmh consdered a1 = (3316 n°824)° Septh o (BE 1 0 ATESZ 4) “epthh 8 116 ° I
B, = ofluctive OVErSuUrden prasaure & depl: consudend DR =P, -deon 624
t o 20008 100N facky (1 G st ausface 100 39 & 35) per Kavies and Solomne. 1984
Rege ® 200k ACCENMIA A€ Oround Surfece » 18g
N = SPT N vaius normahzasd 13 an offecive sverburden pressure of 3 tef
and efecive energy tsivarad % dnil rods of S0% of hacrsecal
freo-foil snergy
e C,*°N

N = SP” MNvasue
Cy = correcaon factr based on sffectve ovortvarisn pretsure at dagth of SPT court

AS3umphiors: ’
1} N vaiue are 2s3umod © ncreass wih depth. e 10 8 (sea pape )
] Tadinge are 33%irstad B ground surface

Estimation of N Velues:

No SET teais have deen Perfcmed. 50 H valuss 80 s3maled using physicel Sropenas of samplee. $0er8g M-place iy Gansty. and
MNGrd S0k Macherscs rfecences.

1i From NAVIFAC DM-7. Fig. 3-7. ratative danaty ranges from 0 30 35% for S 10 ML 304 with dry denesty of 3831 pct, and carreepondng
N valuee range from 1 %0 § (Fig 42

2) From SKE UMTRA Detsgn Procedures. Chep 11, App. 118, Fig 118-2, murwrnum relstive densely undar fisld condtions =3 about 3%,
corrsaponang 1 N, = J.and meximum relative denedy (T00%) comrseponds 1o N, of aboer 47

3) Beaadon 1 and 2 ehove. & rersonedis in sstimate et the mmduwumm-cmasmmu
N values rangu fram 1 at the surface 1 $ &t 35 feet dep®:.

N &N z N LS S N,
3 i T T
No corrected SPT mive 12 2 (Y 1.64 20
Ns recordet SPT vaiue 15 3 e 1 k¥ 7]
C,» correctian coefl, 20 4 1074 121 484
* 0 77 log10 {204(®,72000)) 2% e 134 114 ses
k| s 1 197 (Y7
» 8 1580 102 818
Calculation of Setdement:
shear 3iress raio TavfP,' @ 035 ° (2,4 9! * (P/P,) "¢,
Ospth, 2 N, ., P PP, A TawP, 1 Vol stran | Thicknwess | Setilemert.
# %(n {of ® t_ |
L 167 5? ﬁ‘ 21 1 025% [ ? _F—J4
10 208 161 837 210 09 02479 ] 10 0s
18 an 17Q 08 X1 ] 09 c2428 as 13 oers
0 40 an 1074 21K 095 0241 ] 20 o8
s L] 2003 1343 2.1 0 0%2 3s b (] ]
0 7 h7 ] 1611 2.1 o 0.2%7 2 2 0ne
B | A8 4084 1380 2.182 0 oz | 29 s 1018
0] Wawﬁn —

SVeos are 1V

Dismrce | Telngs R Sememers,

or siege | vy shepe vorical &/
& R R

—3 N T
3% 10 0os 0007
L] 15 cors 0012
L] 2 Qs 008
ke ] r- s 0007
[ X on 0006
108 % 1.018 0.004

o Pege A2
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CORRELATION BETWEEN RELATIVE DENSITY AND ABSOLUTE DRY DENSITY GF SANDS

2, iac

S.€r59

E G

after Turzaghe et al. 1996, Fug 44 1

Relstve Dy Densty

Deraty pct Ma/n(’
ECE I T
7 106 1 17
100 1124 18

Dry Density VS Relative Deniity for Sand

afer NAVFAC DM-7, 1971, Fig 3-7

Asietve  Dry Ory
ODenatty, % Denatypct Densy.nct
SM sois ML scile

0 28 9
Y3 92 8
%0 97 88
7% 103 83
10C 100 9%
ORY DOKAITY V8 ADATIVE OBNSITY FOR S AND ML SORS
120

Bauact on Reee réonshps, he avarage dry deneiy of 88.31 pcf correvsonda

10 relotive denaty in the 0% 1 40%) rengs. depanding on the amount of slt va

:ad. Therefore, N values would range irom 1 sk ground ourface & B at depte
W0n

Page AJ




EARTHGUAKE “NDUCET SETTLEMENT METHCD
e Zimmee oo Sarrouaae Erpreereag 585

ol
we
"
"

Paramaters.
T * DEsk 3N L3 oM CAMGUIAS DY
P, & f0t overpurden Dragsure at PN SONSIAErES D 8 w2
y » S¥ets reckaceon factor (1 O tsurface 0 0528 30 08 at 30N
S » stran
g « accelersaon of gravity R-sec.sec
a ® OedA acceieabon at ground surfece s 0 189
w ® unt weigt, pcf
2 » depth.
d = masw density
G = shess modulus

GG = rmoduiug reduciion factos for sTan
Vy < = sheer wave veloctty. pe
134 » Pomson's ralo
[ 1% = ol WD
h « thickness of ayer, it
ch » sellemeant n igyer, .

. Assumptions:
1) Tadkngs ace 3atrated 1o ground surfece
3 G Grnge 080
3) V, =000 fps. per Commutec on Eadhquake Engradenng, 1963
4) pre0S
5 Shear wave travels path het 18 45 degrees from varseal, 50 Egy w7 ° €,
Caiculations: --
SeTGe (WGP, rYSe (WD) 1 YG w 3T (Wg)'r, G
Gua = 8%V} ntweg) V!
de Gu'Ve  *wp
Se s rdt, G= 28T (Cene V)1 G ® 22 1 (V,} * (& Gmax})
» 2%z, /1 (V.2 *0 %0} 2128°2°2° 1V} »125%°2", / (300}
= 1 25%0 1232 2) “z°r, / 90000 = 125°(0.15°32.2) °2*r, / 90000
S» 00000808 £,
ffu10twiace 08t 0 nar (Xavacs and Solomne, 1984)
E.nS/(tepn mawh 2000L08°2*1,/ ¢ S
dh = 0.00008°2", ¥ 1S
Setiemants:
Gepth. 2 e Thickress Strmn Acsi Sran | Setlement
t o Layer.b. 8 S € oh t
3 1 5 0 O304 000027 30013
10 oss 10 0 0008 000052 00082
18 ose 18 00012 000G77 o018
20 08 20 00018 000101 00208
b~ 0% 3 0001e 000124 o310
» 082 0 0002 000147 GO442
-1 030 k] 0o 000108 0 0581

Otfiarential Setlaments over Coll inglopas:

200 1V
Homwrlnl | Cepthol | Setlemert
. Detarce Tadings ® Selemmers,
over slepe over shige vertical &/
A L3 harzentel R
8 L4 Q0013 | od%ot |
E ] 10 0.0082 00003
% 15 00118 0 0004
«© 20 0.0203 00008
-3 -] Q0310 00007
® 0 304642 0.0008
108 ¥ 0 0881 0.0008
Page A
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rnight Piesold

Memorandum

Date:  Apnl 23. 1999 tnterrations, L -anwm Coperation
To:  Mr. Harold R. Roberts

From: Julio E. Valera

Re:  Probabilistic Seismic Risk Assessment

As sttpulaied by the Nuclear Regulatery Commussion {NRC) in their “Draft Standard Review Plan
for the Rerviess of a Reclamation Plan for Mill Tailings Sites under Title Il of the LUranuum Mull
Tailings Rudiation Control Act”. (UMTRCA) - NUREG-1620. a probabilistic seismic hazard
analysis (PSHA) r= .y be considered as an acceptable method to a deterministic maximum credible
earthquake (MCE) analy sis for establishing the peak horizontal acceleration (PHA) for a site.

The NRC draft standard (Section 1.3) states the following. “An exceedance 1alue no greater than
107 per vear should be used in determining the PHA for the site. This 16~ value repiesents a 1 in
10 chance of the site exceeding the PHA in a 1.000-\ear period, which is appropriate for a 1.000
-\ear design life”. Based on this understanding. Knight Piésold has performed a simphified se:smic
risk assessment for [UC's White Horse Mesa Uramium Mill Tailings Facility to establish the
probabilistic PHA for the site. The simplified PSHA has made use of probabilistic seismic hazards
maps recentiy developed for the contiguous USA as part of a joint effort by the Federal Emergency
Management Agency (FEMA), and the U. S. Geolegical Survey (USGS) to develop new maps for
use in seismic design. A detailed description of the development of the maps is contained in the
USGS Open-File Report 96-532, National Seismic Hazards M “aps: Documentation. June 1999 by
Frankel et 796). The maps provide probabilistic ground motion design parameters with 2.
5% and 10% ,robabilities of exceedance in 50 years, corresponding to recurrence intervals of 475,
978 and 2500 years, respectively. The maps were developed using a soft-rock si‘e as the reference
site condition which is reasonably representative of the conditions at White Horse Mesa mull site.
A probability of exceedance of 10% for a 1,000 vear design life as stipulated by the NRC
corresponds to a recurrence interval of 10,600 years. A similar probability of exceedance for a 200
vear design life corresponds to an earthquake recurrence interval of 200C years.

The latitude and longitude for the White Horse Mill are 37°35'N, and 109° 30 W. respecunely.
Using these coordinates, values of PHA were obta.ned from the USGS seismic hazards maps at the
three recurrence intervals previously mentioned. These are plotted in the accompanying figure
versus retum period. A best-fit straight line and curve wete fitted to the data to extrapolate to larger
return periods. The following PHA velues were obtained for the White Horse Mesa Mill site

Design Life (vrs) Return Period (yrs) PHA(R)
200 2,000 0.11
1,000 10.000 0.18

COAMS- WIMPDAN™e nge
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inight Piesold
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Mr. Harold R. Roberts Apru 23 19w
Probabilistic Seismic Risk Assessment

Thus based on extrapolation of the USGS data. a PHA equal 0 0.18¢g would cortespond to the
10.000 vear event for the site.

In Section 1.4 3 of NUREG-1620 the NRC states that in order “ro assess potenual site ground
motion from earthquakes not associared with known tectonic structures (i.e.. random or floating
earthquakes). the largest fioating earthquake reasonably expected within the tectonic province 140
swealler than magnitud: 6.2) should be identified”. They also state that a site-to-source Jistance of
15 km should be used for floating earthquakes within the host tectonic province in a dtermunistic
analysis.

In addition to the PHA, it is necessary to establish the magnitude of the ccrresponding earthquake
i order to conduct a liquefaction assessment of the tailings impoundment. An estumate of this
magnitude was obtained using the acceleration artenuation relationship developed by Campbell and
Bozorgnia (1994) which is considered by the NRC as an acceptable relanonship. The
attenuationship relaticnship used for this study assumed strke slip faulting and soft rock site
conditions. A site-to-source distance of 15 km was also used wiih a PHA of 0.18g to establish ihe
corresponding magnitude. By coincidence a magnitude of 6.2 was obtained.

Thus based on this simplified seismic risk assessment, a magnitude 6.2 earthquake producing a PHA

of 0.18g at the mil! site represents the 10,000 year event which has a 10% probability of exceedance
‘ during a mine life of 1000 years.

l CURES- VP RAMInS vl
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White Mesa Mill - Soil Testing, tailings samples




- 3o - 2 3.0 5%
WESTERN 292372040 e Sy

ORA Crard Junction, Coiorade 81505
%INGDO (970) 241-7700 ¢ Fax19701 231.7783
[
INC,

Hay 4, 1999
WCT #804899

Internaticnal tllraniu- gs& Corporation
Independence Plaza, Suite 950

1050 17th Street

Denver, Coloradc 80265

Subject: Soil Sample Testing

A3 requested, we have completed the soil laboratory work for
Internaticnal Uranium USA Corporation. The testing performed
incivded the following: :

21 Sieve Analyscs

21 Attarberg Limit Tasts

21 Standard Proctor Tests (ASTM D69@)
6 Kydrometar Tests

6 Specific Gravity Tests

Data sgheats are included for each test except for the specific
gravities. The results of thess are shown below:

Samole Avp. Bulk Avg. Bulk Specific Apgarent ' Amn
C2- T8t 337 2.4 20873 $372
Cz-T82 2197 232 2088 11.928
Q-8 2187 2.3% 2.708 0.398
C2-T34 2008 24% 2721 7402
C3- T8 245 2.562 e 4.204

C3-TR 2349 2484 2658 4.900




Page 2

International Uranium USA Corporaticn
WCT #804899

May 4, 1999

We have been happy to be of service. If you have any questions
or ve may be of further assistance, please call.

Respectfully Submitted:
WESTERN COLORADO TRE?TING, INC.

. Darniel Smith, P.R.
Senior Geotechnical Enginser

WCS/mh
W PheSDNLIEN4




MOISTURE-DENSITY RELATIONSHIP TEST
112 : \ :
110 -\\(
°
a 108
»
-
‘"
c
®
°
» 106
-
Q
L
ZAV for
Sp.GC.=
104
2.65
102 4
10 12 14 16 18 20 22
Water contsnt, X
Test spucification: ASTM O 698-9t Procedure A, Standord
Overvize correction applied to eacn point
Elev/ Classification N?t. S$p.G. LL PI x> X <
Oepth USCS AASHTO Moist. No.4 |[No.200
’ N/A X ]| 2.88
— it IR I i
ROCK CORRECTED TEST RESULTS UNCORRECTED l MATERJIAL DESCRIPTION
Maximum dry density = 108.2 pcf 100.2 p=f c2-ST1
Optimum moisture = 15.2 X 15.2 X

Date:

Project No.: 804899
Project: Intarnagtionat Uranium Corporation
Location: Soil Sample Testing

WESTERN COLORADO TESTING, INC.

Remarks :

TESTED 8Y: JH

4/27/99
MOTSTURE~DERSITY RELATIONSHIP TEST

Fig. No. e

SUBMITTED BY: Cilient




PARTICLE SIZE DISTRIBUTION TEST REPORT
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) & pE .Y X
GRAIX SZE - mm
% GRAVEL % SAND % 8T % CLAY USCs AASNHTO PL LL
00 75.9 19.3 48 M A-24(0) NP | NP
PERCENT FINER NEVE FERCENT FINER 500 DERCRPTION
° -.n o O Send, alty, peyxovn
100.0 [ 100.0
100.0 410 100.0
1000 #20 9.7
1600 340 9.1
100.0 #60 718
1000 #100 43
100.0 200 4.1
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MOISTURE-DENSITY RELATIONSHIP TEST
104 <
A
Zav fo-
Sp G =
102 2 6%
]
b
Qa 100
2
a
c
]
<]
= 98
.
(=
Qs
94
17 18 19 20 21 22 23
water content, X
Test specification: ASTM O 698~91 Procedure A, Standard
Oversize correction opplied to each point
Elev/ Classification Not. % > X <
Oepth JSCS AASHTO doist . %p.G. L PL No .4 |No.200

N/AX | 2.65

ROCK CORRECTED TEST RESUL

I DR B B
TS l UNCORRECTED l MATERIAL DESCRIPTION

103.8 pcf
206 X

Maximum dry density « 103.38 pcf
Optimum moisture = 20.8 X

C2-TS2

804899
Project: Interncotiono! Uronium Corporation
Location: Sci! Sompie Testing

} Project No.:

| Oate: 4/27/99
MOISTURE-DENSITY RELATIONSHIP TEST
WESTERN COLORADO TESTING, INC.

Remarks:

SUBMITTED BY: Client

TESTED BY:

JH

X




PARTICLE SIZE DISTRIBUTION TEST REPORT

3 A
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(1) LY. 1)
GRAN SIZE - mm
%+ % GRAVEL % SAND *ELY % CLAY uscs AASHTO | PL | W
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Maximum dry density = 107.4 pct
Optimum moisture = 16.8 X
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Project No.: 804899
Project: International Uranium Cerporaticon
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Date: 4/27/99
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Tailings Cell 2 - Dry Density Calculaticn




2.380,600 tons @ 92 dpef

Design change to eastend - + 5%

Total as buikk volume

Remaining stcrage volume

1 Taiit ¢
As of Octaber 23, 1989

Cabot

On-Site Waste

1.916.264 yd’
95,000 yd’
2,011,264 yd’
<0 vy
1.988.264 yd®

2.299,708 tons
12,000 tons

— 2000 tons
2.316.708 tons

2,316,708 tons
1.988,264 vd&> =86.31 dpcf

N emreme e
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TO: Bill Deal
FRGA: Shannon Clark
DATE: June 28, 1997

SUBJECT: Cell 3 Calculstod Capacity Left

Iwakedbyym.mﬁnéﬁeoﬁﬁldeq‘cityoﬁ:dl3nd|l\eapscitywehavcleﬁtoﬁll.

1a the Enviroamental m:rwmmwuwmanuma«md.
off the l9CsMMNMWmMﬂmM¢ﬁ.

Cell2 2,299,708
Cell3 1,249,000 {+600,000 tons = Lisease Amendroent)

a8 of October 23, 1989.

xmwmmnm”mwmmm»umm»ue«au 19C report
Fed 10 the ol inception to-dase, is 3,757,344 soos. We have produced 14,050 toms of
Yeflowcake ind 16,200 sons of Vamadinz.

3,757,344 Drywasfedto i

. 14050  YC produced in t02s
3743204  Tonsto tails

- 16200 Vsasdiom Produced
3,727,004  Tonasso sails

229108 Toms deposited into Cell 2
1427396  Tonsia Ceil 3 at this point

2,091,117 Available tons ia Cell 3 at time of construction
1421383 decpoibdimnCdeofw
654,331 dewhﬁh@lﬂhﬁo«»
“This calcuisies out 10 be §3% full.




White Mesa Mill - Screen Analysis of Ore Feed to Leach




Jable S
Sqreen Anaivsia of Feed Ore 1o Leagh

Grind conditions:

Rod mill 7-5/8* diam x 9~1/2, steel. r:tbed, 85/50 rpm
Ro¢ charge 8.9 kg

Qre ~hasge 1.00 kg, minus 6-gash

% solids 50

Time Inmin

Wey D on, %

Size Blanding No. 4 Anschute No. 1 Hankaville No. 1/ ThreeOre
Mosh (Tyler)  HRi-118f8 HRI-11870 HRI-11175-] Compogite
+38
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Screen An2lysis of Blanding No. 4, Anschut,” “'3, 1, and
Banksvilie No. 2A Ore Faed 0 Lo .n

Geinding cond:tions:
Mill Rod, steel, 7-5/8" diam x 9-1/2", cibbed, 85/90 rpm

Rod charge Steel rods, 9" in length
Diam No. of Weight
inck  Rods kg
1/4 6 0.54
3/8 7 1.1
1/2 16 4.49
/8 6 2,76
8.90
Ore charge 1.0 kq, minus §-mash l
H20 i.0 kg
_ Time 3 min
Screen analysis: L
Weight Distribution, %
- Size Blanding No. 4 Anschutz No. i} Hanksvilie Ns, 2A
Mesh (Tyler) HRI-11868 HRi~11870 _JFRI-11869
+28 12.3
28x3S§ 0,0 0.0 11.3
35x48 2,5 0.2 13.58
48x6S 16.2 7.4 $.2
65x100 25.0 25.2 7.1
100x130 18.7 21.3 4.8
150x200 10.4 14.6 {,2
200x270 4.5 7.6 2.0
270x325 1.8 2.8 2.3
-325 21.2 20.3 32.3
100.0 100.0 100.9
ars
R ‘_‘




ATTACHMENT E

EVALUATION OF POTENTIAL SETTLEMENT
DUE TO EARTHQUAKE-INDUCED LIQUEFACTION
AND

PROBABILISTIC SEISMIC RISK ASSESSMENT

.
9,

PREPARED BY
INTERNATIONAL URANIUM (USA) CORP.
INDEPENDENCE PLAZA
1050 i7™ STREET, SUITE 950

DENVER, CO 80265




ATTACHMENT F

RADON EMANATION CALCULATIONS

(REVISED)

PREPARED BY
INTERNATIONAL URANIUM (USA) CORP.
INDEPENDENCE PLAZA
1050 17™ STREET, SUITE 950

DENVER, CO 80265
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Date:  Apnl 13, 1999 losnd3
To File 1626B
From: Rowman Popielak and Pete Duryea

Re:  Radost Emanation Calculations (Revised)

At the request of International Uranium (USA) Corporation (IL'C), we have completed a series of
analyses of the expected levels of radon flux from the White Mesa uranium tailiugs facility for the
tailings cover design. These analyses accounted for recent comments from the United States Nuclear
Regulatory Commission (NRC).

Analysis Methodology and Input Parameters

The analyses condizcted and described herein adopted the methods and approach detailed in NRC
Regulatory Guide 3.64 and more specifically the computer code RADON Version 1 2 The code,
which considers one-dimensional steady state gas diffusion, requires input data including layer
thickness, porosity, dry density, radium activity, emanation coefficient, gravimetric water content
and radon diffusion coefficient. These input data were based exclusively on available data from
previous work by others including Rogers and Associates Engineering Corporation, Advanced Terra
Testing, Chen and Associates, D’ Appolonia Consulting Engineers Inc and TITAN Environmental
ICey laboratory data and a summary of parameters selected for these aralyses are presented in the
attached Table 1.

The current cover design includes 2.0 feet of randem fill (frost barrier fill} over 10 foet of
compacted clay which in turn overlies 3.0 feet of random fill {platform fill) in the analyses, the
thickness of final cover was reduced by 6.8 inches to 1.4 feet to account for the depth of frost
penetration as evaluated by TITAN Environmental. The actual tailings thickness is on the order of
44 feet, which meets the NRC guidelines for an infinitely thick source, and hence it could be
inodeled in program RADON as 2 500.0-centimeter thick layer. Available data on the in-situ density
of the tailing was used. All available historical Proctor compaction results for the other materials
were evaluated to select appropriate maximum dry densities for the clay and random fill

The clay layer and frost barrier fill, which are to be placed and compacted as engineered till
materials, were modeled with 95-percent standard Proctor compaction. The platform fill matenial
is dumped and spread directly on top of the tailing surface. Once in place, the material is compacted
by selective routing of equipment traffic, and it then provides a working surface for subsequent
operatione such as placement and compaction of the clay layer and frost barvier fill. The compaction
of material comprising the platform is expected to be higher at its top than at its contact with the
tailings.

CPROBCTAHIIRACRL TN
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Radon Emanation Caiculations (Revised)

Within the platform fill, the surficial material is likely to exhibit fairly high compaction given the
influence of the contact stresses exerted by equipment traffic and later by the compacuion of
overlying material. Such stresses diminish with depth, so lower portions of the platform fill will not
have experienced as significant a compactive effort. Compaction of the platform fill is therefore
likely to range from about 80-percent of standard Proctor at the base of the random fill immediately
above the tailing to 0- 0 95-percent of standard Proctor compaction at the top of the platform fill
immediately below the equipment loads just described.

The porosity of each of the matesials/sublayers was calculated from its dry density and specific
gravity of soil solids. Radium activities and emanation coefficients were selected for each soil type
from available l.b data, and the long term water conter..s were selectzd for the analyses a: follows

In the absence of other data, the tailing was modeled with a 6 0 percent by weight moisture contem
as the NRC recognizes that value as a practical lower bound for soils in the western United States

Long term moisture content can be conservatively modeled as the residual (or irreducible) »ater
content from cupillary moisture retention data since a lower value is more cntical, that is it yields
a higher radon flux. Such data was provided and used for the random fill and the clay

The final, and one of the more critical parameters, was the radon diffusion coefficient This

’ parameter is dependent upon the porosity and degree of saturation of the soil, and although lab data

was available, it was for conditions other than those modeled. So in the absence of diffusion

coeffictent data at the pornsities and degrees of saturation of interest, a correlation . ovide by the

NRC was employed to compute the diffusion coefficients adopted for the analyses These values

ranged from 0.007! to 0.0507 cm?/sec. [t should be noted that the resultant values did seem to match
well with the trends observed in the available laboratory data.

Results and Conclusions

Since there were not dats available describing the degree and distribution of compaction in the
platform fill, a series of analyses were conducted baszd on varying assumptions about the condition
of that material. In each of those cases, the platform fill was divided into a series of sublayers whose
thickness and degree of compaction were selected based upon engineering judgement and previous
experience with similar situations.

The two cases of distribution of compaction considered tu represent the conditions anticipated at
White Mcsa are presented in attached Figure 1 as Case [ and Case [I. The results of the radon flux
evaluation for those two cases are attached. For the reasonably conservative input parameters listed
herein and an interim cover comprising 1.0 foot each at 80-, 90 and 95-percent compaction as shown
as Case 1 in Figure 1, a radoa flux at the ground surface of 18 2 pCi/m*/sec is expected For Case
If with 0.5 foot of 95-percent compaction material overlying 1 0 feet of 90-percent compaction
. material and 1.5 feet of 35-percest compaction material, the radon flux at the ground surface is 19 8
I. pC/m¥/sec. Both of these resulte are within the 20 0 pCi/m /sec limit specified by th- NRC

CPROECTRICIMORELTI I
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Therefore, it appears that the cover design should be acceptable assuming that the conditions
described herein do not vary significantly from those in the field.

In conclusion, empirical knowledge of the site conditions should be taken under consideration in
evaluation of the model results. At present, approximately 80-percent of Cel! No 2 is covered with
the random fill (platform fill). This fill supports traffic of the heavy, 30 ton haulers Hence the
degree of compacticn of the layer(s) as represented in the radon flux models (see Figure 1) may have
already been achieved in certain locations within the cell. The platform fill has been very efecti' e
to date in attenuating the radon flux, which as currently recorded is 7 4 pCi'm*‘'sec which is well
below the standard of 20.0 pCi/m¥/sec. Based on thase observations, it would appear that the
performance of the tailings cover, which will ultimately include the clay layer and frost barier fill
11 addition to the fill cusrently in place, as a barrier controlling radon flux is anticipated to meet the
regulatory requirements.
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Figure 1

Cover Cross Sections for Radon Flux Models

Case | Radon Flux 18.2 pCi‘m’ls
1.4’ (42.7 cm) 95% Compaction
1.0 (305 cm) By
1.0° (30.5¢cm) ‘ | 95% Compaction
10° (30.5cm) 90% Compaction
1.0' (30.5cm) 29% Compaction

R A R T TS

16.4° {500.0 cm)

Case ll Radon Flux 19.8 pCi/m%s
A T AR

1.4' (42.7 cm) 95% Compaction

1.0' (30.5 cm) NN

0.5 (15.2¢cm)

19 (305 cm) 90% Compacticn

1.5 (45.7 cm) 85% Compaction

- SNSRI R SRR TR R, SIS

16.4" (500.0 cm)

Note. Percent compachon is based upon the maximum dry dens:ty by standard Proctor

GA10008\ 16260 Viux figure i

Frost Barmer Fill

Clay Layer

—

Platform Fill

Tailings

Frost Barner Fill

Clay Layer

Platforma Fill

Tailings
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WHITE MESA CASE T

CONSTANTS
RADON DECAY CONSTANT

RADON WATER/AIR PARTITION CCEFFICIENT

SPECIFIC GRAVITY OF COVER & TAILINGS

GENERAL INPUT PARAMETERS

LAYERS OF COVER AND TAILINGS
DESIRED RADON FLUX LIMIT

LAYFR THICKNESS NOT OPTIMIZED
DEFAULT SURFACE RADON CONCENTRATION
SURFACE FLUX PRECISION

LAYER INPUT PARAMETERS
LAYER 1

TEICKNESS

POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SCURCE TERM CONCENTRATION
WEIGHT ¥ MOISTURE

MOISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

LAYER 2

THICKNESS

POROSITY

MEASURSD MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT § MOISTURE

MOISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

.0000021
.26
2.65

500

.583

1.19

981

.18
7.9900-04
6

122

.0507

39.5

.423

1.54

1.9

.19
2.760D-06
9.8

.357
.0212

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS
ARE CALCULATED FOR MULTIPLE LAYERS

pCi m™-2 s°-1

pCi 1°-1
pCi m~ -2 s7-1

cm

g cm” -3
pCi/g~-1

pCi cm™+3 s7-1
¥

cm™2 8°-1

cu

g cm~ -3
pCi/sg~-1

pCi cm™-3 s7-1
|

ca”2 8°-1




LAYER 3

THICKNESS

SOROSITY

EASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEZIGHT § MOISTURE

MOISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

LAYER 4

THICKNESS

POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COZFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT § MOISTURE

MOISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

LAYER 5

,‘rnxcmss
POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT % MOISTURE

MOISTURE SATURATION FRACTION
MEASUREDR DIFFUSIOx COEFFICIENT

LAYER 6

THICKNESS

POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT § MOISTURE

MCISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

4

30.5

.31%

1.83

1.9

.19
4.404D-06
9.8

.569
.Q071

30.5

.44

1.52

1.9

.18
2.481D-06
14.1

.487

.013

42.7

.315

1.83

1.9

.19
4.404D-06
9.8

.569
.0071

cm

g cm™~3
pCi/g~~-1

pCi cm™~3 s7-1

3

cm"2 s°-1

cn

g cm™ -3
pCi/g~-1

pCi cm”“-3 s°-1

3

ck™2 8”-1

cm

g ca” -3
pCi/e~-1

pCi em™-3 s°-1

s

cm™2 8”-1

g ca -3
pCi/g~ -1

pCi cm™-3 s8”-1
)

cm”2 s7-1
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DATA SENT TO THE FILE “RNDATA' ON DRIVE A:

FOl

CN1

-1.000D+00 0.0006D+00

DX
$.000D+02
3.050D0+01
3.050D+01
3.050D+01
3.050D+01
4.270D+01

D
5.070D-02
2.120n-02
1.150D-02
7.100D-02
1.3000-G2
7.100D-03

ICOST
0

P
$.830D-01
4.2300-01
3.510D-01
3.150D-01
4.400D-01
3.150D-01

CRITJ

ACC

2.000D+01 ©.GOOD+00

Q
7.990D0-04
2.760D-06
3.737D-06
4.404D~06
2.481D-06
4.404D-06

XMS
1.27°5D-01
3.508D-01
4.83CD~01
5.693D-01
4.871D-01
5.693D-01

RHC
1.199
1.540
1.730
1.830
1.520
1.830

BARE SOURCE FLUX FROM LAYER 1: 6.938D+02 pCi m™-2 s”-1

RESULTS OF THE RADON DIFFUSICN CALCULATIONS

LAYER TRICKNESS EXIT FLUX EXIT CONC.
(cm) (pCi m"-2 87-1) (pCi 17-1)

i 5.000D+02 1.417D+02 2.911D+05

2 3.050D+01 8.383D+01 1.976D+05

3 3.050D+01 5.158D+01 1.220D+05

4 3.050D+01 3.608D+01 5.146D+04

5 3.050D+01 2.274D+01 4.139D+04

6 4.270D+01 1.824D+01 0.000D+00
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Version 1.2 - Feb. 2, 1989 - G.F. Birchard tel.# (301)492-7000
U.S. Nuclear Regulatory Commisgsion Office of Research

RADON FLUX, CONCENTRATION AND TAILINGS COVER THICKNESS
ARE CALCULATED FOR MULTIPLE LAYERS

WHITE MESA CAsE JIL

CONSTANTS
RADON DECAY CONSTANT ,0000021 s -1
RADON WATER/AIR PARTITION COEFFICIENT .26
SPECIFIC GRAVITY OF CCVER & TAYLINGS 2.65
GENERAL INPUT PARAMETERS
LAYERS OF COVER AND TAILINGS 6
DESIRED RADON FLUX LIMIT 20 pCi m"-2 s°-1
LAYER THICKNESS NOT OPTIMIZED
DEFAULT SURFACE RADON CONCENTRATION 0 pCi 1--1
SURFACE FLUX PRECISION 0 pCi m -2 s°-1
LAYER INPUT PARAMETERS
\YER 1 |
THICKNESS 500 cm
POROSITY .583
MEASURED MASS DENSITY 1.19 g vm~-3
MEASURED RADIUM ACTIVITY 981 pCi/g~-1
MEASURED EMANATION COEFFICIENT .19
CALCULATED SOURCE TERM CONCENTRATION 7.690D-04 pCi cm -3 s°-1
WEIGHT § MOISTURE & %
MOISTURE SATURATION FRACTION .122
MEASURED DIFFUSION COEFFICIENT .0507 cm~2 s°-1
LAYER 2
THICKNESS 45.7 cm
POROSITY . .387
MEASURED MASS DENSITY 1.64 g ca~-3
MEASURED RADIUM ACTIVITY 1.9 pCi/g -1
MEASURED EMANATION COEFFICIENT .19
CALCULATED SOURCE TERM CONCENTRATION 3.213D-06 pCi cm -3 s°-1
WEIGHT § MOISTURK 9.8 Y
MOISTURE SATURATION FRACTION .415
MEASURED DIFFUSION COEFFICIENT .0162 ca~2 8°-1

e
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LAYER 3

THICKNESS

POROSITY

[EASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT § MOISTURE

MOISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

LAYER 4

THICKNESS

POROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COCEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT § MOISTURE

MOISTURE SATURATION FRACTION
MEASURED DIFFUGICN COEFFICIENT

LAYER S

SHICKNESS

POROSITY
MEASURED MASS DENSITY
MEASURED RADIUM ACTIVITY
MEASURED EMANATION COEFFICIENT
CALCULATED SOURCE TERM CONCENTRATION
WEIGHT § MOISTURE
MOISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

LAYER 6

THICKNESS

PCROSITY

MEASURED MASS DENSITY

MEASURED RADIUM ACTIVITY

MEASURED EMANATION COEFFICIENT
CALCULATED SOQURCE TERM CONCENTRATION
WEIGHT § MOISTURE

MCISTURE SATURATION FRACTION
MEASURED DIFFUSION COEFFICIENT

.19
3.737D-06
908

.483
.0115

.19
4.404D-06
9.8

.569
.0071

.18
2.481D-06
14.1

.487

.013

42.7

.315

1.83

1.9

.19
4.404D-06
°.8

.569
.0071

cm

g cm~-3
pCi/g -1

pCi em"-3 8°~1

t

cm™2 8°-1

cm

g cm™-3
pCi/g -1

pCi cm™ -3 s°-1

3

ca™2 8°-1

g cm™ -3
pCi/g -1

pCi om™-3 s7°-1

cm~2 87-1

ca

g cm™-3
pCi/g~ -1

pCi cm™-3 s8°-1

%

cm”2 87-1




DATA SENT TO THE FILE “RNDATA'

FOl

CN1

~1.9000+00 0.000D+09

DX
5.000D+02
4.5700+01
3.0500+01
1.520D+01
3.050D+01
4.270D+01

D
5.070D-02
1.620D-02
1.150D-02
7.1000-03
1.300D0-02
7 ° 1000-03

ICOST
0

P
5.830D-01
3.870D-01
3.510D-01
3.150D-01
4.400D-01
3.150p-01

CRITJ
2.000D+01

Q
7.990D-04
3.213D-06
3.737D-06
4.404D-06
2.481D-06
4.404D-06

ON DRIVE A:

ACC
0.000D+00

XMSs
1.225D-01
4.153D~-01
4.830D-01
5.693D-01
4.871D-01
$.693D-01

RHO
1.190
1.640
1.730
1.830
1.520
1.830

BARE SOURCE FLUX FROM LAYER 1: 5.938D+02 pCi m"-2 s8°-1

RESULTS OF THE RADON DIFFUSION CALCULATIONS

T NN

LAYER THICKNESS EXIT FLUX EXIT CONC.

(cm) {(pCi " -2 87-1) (pCi 1°-1)

1 5.000D+02 1.382D+02 2.930D+05

2 4.570D+01 7.131D+01 1.485D+05

3 3.050D+01 4.602D+01 9.400D+0¢

4 1.520D+01 3.921D+01 5$.586D+04

L‘ 5 3.050D+01 2.469D+01 4.491D+04
6 4.270D+01 1.977D+01 0.000D+00

e




ATTACHMENT G

CHANNEL AND TOE APRON
DESIGN CALCULATIONS
OF
WHITE MESA FACILITIES

BLANDING, UTAH

PREPARED BY
INTERNATIONAL URANIUM (USA) CORP.
INDEPENDENCE PLAZA
1050 17™ STREET, SUITE 950

DENVER, CO 80265




ATTACHMENT 7 - RESPONSE TO NRC COMMENTS 7/17/98
TABLE OF SIX-HOUR LOCAL PMP RAINFALL DEPTH VS DURATION FOR WHITE MESA MIL

6-Hour Storm Rainfall 1s 10 inches (ref Hydrologic Deaign Repoit for White Mesa Mill, 1950)
6/1 Hr Ratio for WHITE MESA 18 1.22 (Fiyure 4 7 and Table 4.4, HMR 48)
ONE-HOUR PMP IS 8.20 inches at S000 1. elevation

97 0% or 7.95 inches at S600 ft. elevation (1)
[ OURATION % OF RAINFALL OEPTH, IN INCHES. AT AVERAGE ELEVATION OF
HOURS 1-HR PMP (based on Tabie § 3A. HMR 4§)
5000 SE00 A(1)
0 0 000 0.00
0.25 74 6§07 5.88
05 89 730 7.08
075 95 779 7558
1 100 820 795
2 111 910 883
3 116 9.51 9.22
4 119 9.75 9.45
5 121 9.92 9.62
6 122 10.00 9.70

Plot of data is adaptation of Figure 12.10, HMR 55A, 1o site rainfall.
(1) Aversge eievation of site in vicinity of base of cell 4Aeach tanks

TIME DISTRIBUTION OF FIRST ONE HOUR, OR THE ONE-HOUR PMP
(after Tabie 2.1, NUREG CR 4620)

[ RAINFALL | RAINFALL %OF RAINFALL OEPTH 11 INCHES
DURATION | DURATION | ONE-HOUR AT ELEVATION:
MINUTES HOURS e
SO0 W 800 R(1)
0 0 0 0 0
2.5 0.04 275 225 219
5 0.08 45 369 3.58
10 017 62 5.08 493
15 0.25 s 607 588
20 033 82 672 652
30 050 89 730 708
45 075 g5 779 758
60 1 100 820 795




RAINFALL DEPTH. INCHES

12.00

10.00

DEPTH VS DURATION FOR 8-HR PMP

WHITE MESA MILL, UTAH

ATTACHMENT 8 RESPONSE TO NRC COMMENTS 7/17/98

DURATION, HOURS

L

R R § PO ¢
|
3 4 5 8
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ATTACHMENT 11 RESPONSES TO NRC COMMENTS 7/17/198

RATIONAL METHOO CALCULATION OF PMF PEAK DISCHARGE, VELOCITY, AND DEPTH THROUGH CELL #1 DISCHARGE CHANNEL

FLOWPATH QaEenT]  Mmax W | GRADENT] SLOPE « RANFALL ' sumsaCe | PEAX |
ELENENT LENGTH ELEV ELEV s ANGLE Wit AREA  [DISCHARGE
L degroes hours () e scren Q ch
rms*r 4800 5es5 5810 00094 054 054 b ¥ ] 1343 143 1344
i;mw PARAMETERS IN CELL #1 DISCHARGE CHANNEL AT PEAK PMF DISCHARGE
Crhanner | Chanet | Chamet | Menreng J Fiow Aowatie
Ratiom S Grodert. s | Coem Qi 49°9* 4 Depth y | CroseSecton | Myarsukc | xRP 67 vewcty Pow
WGh b Siopes a Aree of Flow Racns v vecty
L] (7] n an? (Y] toe o8
(COE 1970
Bedrock Channel 100 31 00190 05 22e ;02 69 184] 22698 798 8-10
Bedrock Channet 120 31 00100 | 0025 226| 145 1803 140 22548 7148 810
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RATIONAL METHOO CALCULATION OF SUP PEAK ISCHARGE. VELOCITY DEPTH AND SCOUR THROUGH CELL 4A BREACH
WITI BREACH WIDENED TO 200 FEET - UC WHITE MESA

AR T ] G R T e T R < g T vy B - 3
[T LN T™ asv ney [ angLE ey ARgA OSCIANGE
L eV oy €N o ores I
k. 2 COVER 1226 | M188 ey 0 0020 012 03 [ J 4] 1929 4130 [~
oKL /3 00AM 10 ca-y se13 0 2009 113 0% 054 192¢ 110 [L1)
K. 3 COVER 00 8132 00020 o1 an 73 1201 3812 %2
= TRVTY 180 .| ssrr2 © 2000 "t [ ]+ 140 1192 40 1053
o, ea 1400 } 5472 3582 00100 oa2 o2 770 42 n 1202
cBLL ea s OPLS 50 500 5500 L2 14 b-1_J 00s 200 a7 82 s e
CoLL o AEACH s 4502 9360 000”3 042 0K 700 [ X ) 038 1401
FLOYW PARAMETERS IN CELL 4A BREACH AT PEAK PMF DISCHARGE
Toe | e | Gues | Gewey ~ Reow Raswetn Py
[ ] g9 Cronmet Coont Quress's| Oesihy CRm Soman Hytrone oy 87 Yelocty Poan S4e
™R apee | Caeem 3 n A of Paw Resns v veucty E: )
[} " L} * 2 R [} - ey
cot 181 -
Soi (SM) Chavned 00 3t 00073 (1] 380 1.3 ke <1 138 340 50 20 24 [y ]
imm 200 3 Q0073 0023 m s %47 10 wm7ne .82 810 NA

IMYI: 7 reunded rock (river CObbins ang gravel) t~ ¥eed, reck 5100 sXeuld e iIncrecest by 3)%, per Fig. 4.10, NUREQG /CR €881, Vol 2

Iml-ﬁgdl

1. NUREG CR #g20

DEPTH OF SCOUR OF CELL 4A BREACH CHANMRL

& 3eph of ocowr. R
F-unm.m
Wethod 1 de=X'q"0.24
K = conetant. 2 45
ql
1]
%mz dae 02 &
GR © Mean weltr Suoth 8t SO0I0N Gechare ¢
s
Jwa o8 s 0 0 elp
& » g°0.000F 000 333 =
Fe ® sre bed faceer » 1.0 2 fir £20 ane
e
Methoe & 980028 ome
ome & unit oMes sation o/ fow »
.
[momee 3 8 2 GRY(VIVVEY-1)
VIR © meen vilecily ®
Yeo
s
g\mmmar

]

Channel
200 wie

2

Y )

300

1

(2

te

1.08

A methers Used &re tem Pembenon. E.L. ang J M Lar, 1904, “Compuiirg Degradation and Local Scour”. Techmce) Gusdeling £+ 5., 5w, ¢! Fuiiiameson
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TTACHMENT 12 TABLE - RESPONSES TO NRC COMMENTS 7/17/90
ROCK APRON DESIGN TABLE - TAILING CELL EROSION PROTECTIOM

1

.

Pm:

e

mwmnmmw::num
AL tethods used are from Pemberion, E |, snd J M Lare, 1984, “Computing Degradation and Local Scour”, Tachmeal Guidehne for Burseu of Reciamation

= depth of scour. R.
q = unt discherge, cfaft

doni"q*0.24

K ® conatant, 2 48

a1 8cla

das o

ds = 0.28 dm :
dm = mean waler depth at daaign diechsige

s 0o n

ds 3 0.0

dio = 3*0.668%b0*0.333

Fbo = zero bed factor = 1.0 Vs*2 for fine sand

ds= ooe n

ds=0.28 * dma
dma = unit cross section of flowo 0 87 A

os= o n
LMMS ds = dma{(VmVe, ¢!

Vm = mean velocity @ 1.81/0.78 fps

Ves0Sips

ds= M7 N
IAVERAGE SCOUR DRPTN = 10

EMMdmmwm

[The LECOE Gmont 1000th ¢ 20 R THE Wit UBIS 1 THe CICVRNINS 107 BNG of CONCANTARION $1d DOBK UNE JUCAL/De
Humnnmmmwm SR 3nd Jennson TL “Rerse Desgn tor Overtoppmng Fiow * ASCE Joumal of Hydrsue Engnesrng 1991
T 950 fOr The SPUn Wes C2MUINNd pav ADL SR Jonnson TL Thomon C 1 and Trabemt SC “Rerap Sitng st Toe of Embankment Siapes * ASCE Joumal of Mydrsuic Engineenng Luy 1998

[WHITE MESA MILL
T
ELEMENT ELEMENT GRADIENT SLOPE © RAINFALL INTENSITY Peex a%0
LENGTH W™ ) ANGAE (maenum WATHIN une .
FLOW PATH ELENENT L w %0 042) « Ducharge ‘
q
L] * m degres nours neres ~w crem ncrey
APRON 0 1 L1 97 080 19 1207 180 13
H f
The WP COVIY SHmant Nngin ¢ 450 R Thes wes USed ! THe CaKLSbeNS N e of G DESK Uil JEChBIge

LS hFall
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ATTACHMENT H

ROCK TEST RESULTS

BLANDING AREA GRAVEL PITS

PREPARED BY
INTERNATIONAL URANIUM (USA) CORP.
INDEPENDENCE PLAZA
1050 17™ STREET, SUITE 950

DENVER, CO 80265




TO: Harold R. Raberts cc:  William N. Deal
FROM: Rabert A. Hembree

DATE: November 20, 1998

SUBJECT: Rock Test Results - Blanding Area Gravel Pits

Attached yon will find the results for 1ab tests that were performed on rock samples obtained from
three gravel sources around the White Mesa Mill. These samples were taken from the Cow Canyon
pit focated just north of Bluff (15 miles scuth of the mill), the Brown Canyon pit located on the east
side of Recapture Canyon four miiles northeast of the mill, and the North Pit located one mile
northeast of Blanding. A 75 pound sample of mazerial was coilected from zach site. cach sample
was crushed and screened to a +1/2 -1 Vi inch size. Testing was performed by Western Colorado
Testing in Grand Junction, Colorado. All samples were tested ic: specific gravity, absorption, sulfate
soundness and L.A. Abrasion.

Test results indicate that all three sites score high enough to be used as rip rap sources for the
reclamation cover at the mill (see attached scoring calculations). The Cow Canyon site scores high
enough that there would be no over-sizing required; it is suitable for use in chauriels as well as on
side and top slopes. The Brown Canyon site requires the most over-sizing at nineteen-pescens (19°0)

The North Pit material would require over-sizing of 9.35%. These test tesults prove that there are
sources of rip rap material within a reasonable distance of the mill site. The average over-sizing
factor for the three sites is 9.5%, which is weil below the 25% number used in the 1996 reclamation
cost estimate. The over-sizing factor used in the Titan Design Study was also 25%.

Based on the results of the testing [UC could use any of these three sites. The North Pit would be
the most reasonable choice of material sites since it has a lower ovet-sizing factor than the Brown
Canyon site and is closer to the mill than the Cow Canyon site. The North Pit aiso has the advantage
of being an established public pit on BLM administered land.

RAH/rah




e - INIArNAUONAI GFANIUM tudms <OfE
Pk
: WHITE MESA MiL. RECLAMATICN

NRC Rip Rzp Scoring Calculations

Wexghtxig Fastors tor igneous Rocks
Oversitng for 110 siopes. top slopes. a3 wel dranad toas and aprons
Rock Sconng 1388 than 50% o repecind, rock sconng over 80 aoes rot require oversng
Con Canyss P (i)
Lt Test Lab Rasults Score Weght  Scote x Weght  Max Score
Spectfic Gravty 263 75 9 875 9%
Abeorpton, % 047 825 2 165 20
Sudium Sufete Sound . % 02 10 11 110 110
LA Adrason. % 64 75 1 75 10
Totsls 20t 8 230
] —
Ovensarg none
o Caayon Nie
Lad Test Lad Results Score Wewhtt  Score x\Wemht  Msx Score
Spacific Gravy 2.525 55 9 85 o0
Adsorpton, % 261 175 2 35 20
' Sodmm Sulish Sound . % 5% 78 1 825 110
LA Abrason, %% 103 475 1 475 10
Totsls 140 25 23
Ovaczaong 1902 %
Moo Pt [, Mieadia)
Lab Test Lad Resuits Score Weocht  Score x Weoht  Mex Score
Spechic Geanty 2.557 625 9 5625 0
Absoméon, % 284 125 2 28 20
Sodium Sullste Scund., % 32 87 1" 98 25 110
LA Abragion, % 83 78 1 75 10

Totals 1626 236

‘ Oversang 938 %




WESTER 529 &5 12 Roae 5.t 3-°0°
COCN:DO Crang tunchion, Coiorado 81505
TESTING, {970} 241-7200 » Fax 1970} 281-778)
N,

Yovesbar 16, 1993
WCT £#311398

Iatarnationsl Uranium USA Corporation
Plasa

1050 17th Strest
Deaver, Colorado 80263

Attantiont Nr. Bob Kosdroe
Bafarence: Rock Dursbility Testing

A3 Tegquestazd, three (3) poteatial sources of riprag for ume in
reclasmation of tailings ponds in Blanding, Utah weres tested for
rock duradility. The riprap matarial vas obtilned, crushed to
testing size, and delivered to Westarn Colozado Toating, Inc. by
tae client. The thres sources of saterial ware teated for
spevific gravity end absozption (ASTH €127), Sodiux Sulfats
goundness (ASTE C88), and 10é Angeles Abrasion (ASIN Ci131). The
redults of tha testing are provided below.

lk Specitic cravity, g/cs 2.630
350 spscitic Gruvity, ¢/cc 2.642
Apparent upacific Gravity, g/cc 2.663
Water Absocption, 2 0.47
Sodive Sulfata Soundness, Avg. § Loas 0.2
L.A. Abrasion, § loss € 100 Rev. 6.8
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Page 2

international Uranjus USA Ccorporation
WCT 7811098

Novenber 16, 1998

sulk Specitic Gravity, g/cc

€30 specific Gravity, g/cc

aApperent Speacific Gravity, g/ce
¥ater Absorption, 2

sodium Sulfate Soundness, Avg. § Loss

L.A. Abzasion, 8 Loes @ 100 Rev.

Bulk Specitic Gravity, g/cc

$80 Specific GQravity, g/cc

Apparent Specific Gravity, gfcc
¥atsr Absorption, 8

sodium Sulfate Soundness, Avg. § Loss
L.A. Abxasion, § Loss § 105 Rev.

If thers ars any quastions or if additicial teszing is nesodsd,

ploase feel free ta comtact our offics.

Respectfully Sutmitted:
TIOTERS COLORADO THOTINS, INC.
%‘ @‘\-‘-—-‘

Fyls Alpha
Constzuctisn Servicas Nanager
o L]
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Sestion 1.0 - Site Characteristics

‘ Page -1

Page -2

age 1-24
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. White Mesa Mill Rcclamation Plan

Errata Sheet

Changes from Revision 1.0 (1997) to Revision 2.0 (1999)

Change Company name from Energy Fuels Nuclear ¢
Intermationa! Uranium (USA) Corporadon

Revise Cost Summary to reflect adjusted cost estimate

Add references to addition of Attachments D through H

Add reference "previously submitted" to list of supporting

‘ documents

Add reference to Probabilistic Risk Assessment being
performed iz 1659

Add reference "previously submitted” to Semi-Annual
Effluent Report

Add commeat that additional Semi-Annual ERluent Reports,
through December 1998, have been submitted to the NRC

Add reference to Appendices previously submitted
Stike reference to 1995 and 1996 Semi-Annval Effluent
Reports. Add reference w Reports through 1998.

Add cefecence “previously submitted” to Appendix B and C

Page |




Errata Sheet

Whize Mesa Mill Reclamation Flan - Changes from Revision 1.0 to Revision 2.0

Page 1-25

Page 1-110

Page 1-113

Page 114

Page 114, Section 1.8.2.4

Page 115

Psage 116

Section 2.0 Existing Facility

Page 2-1, Section 2.1

Page 2-4, Section 2.2.2

Change facility operating period 10 19 years

Delete reference to Appendix A, add reference to Reports
being regularly submitted to NRC

Add statement updating the poteatial for prescoce of
endangered species on the site.

Delete reference to 1995 and 1996 Semi-Annua! Effluent
Reports. Add reference to July through December 1998
Report.

Delete reference to Semi-Annual Effluent Reports in
Appendix A. Add general reference to Semi-Annual Reports
coataining air moaitoring data.

Revise number of sir monitoring stations from 5 to 4, BHV-3
is no longer monitored

Delete reference to Appendix A. Add general reference to
Semi-Annual Effluent Reports containing groundwater
monitoring data.

Delete reference to Appendix A. Add general reference to

Semi-Annual Effluent Reports containing surface water and
meteorologicsl monitoring data.

Update TUC purchase of White Mesa Mill from EFN

Update processing periods through 1999, and total tons
prw

Page2
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Errats Sheet

Whice Mzsa Mill Reclamation Plan - Changes from Revision 1.6 to Revision 2.0

Page 2-4, Scction 2.2.3

Page 24, Section 2.2.3

Page 2-6, Section 2.2.3.2

Page 2-6, Section 2.2.3.2

Page 2-7, Section 2.3.1

Section 3.0 Reclamation Plan

Page 3-1, Introduction

Psge 34, Section 3.2.1

Page 3-6, Section 3.2.2

Section 3.2.2.1

Revise inplace dry density of tailings in Cell 2 0 reflect
updsted calculation.

Revise status of Cell 4A to "curently not used”.

Delete reference to Cell 4A being used for evaporation of
solution only

Change reference to Cell 1 and 3 providing solutions for
return to the CTD Circuit

Revised description of leak detection system to match current
Licence condition

Comment referencing additivn of Attachments D through H
to the Reclamation Plan

Drelete reference to Cell 4A, "(solutions only)"
Add reference to Ceil 4A, "(not currently used)”
Add reference to Appendix A, "previously submitied”

Add comment " Additiona! information is provided in
Attachments D, E.and F "

Define two foot section of random fill specifically as "frost
bamrier”

Define three foot section of random fill specifically as
"platform fill"

Change riprap thickness from 12 inches to § inches

Add reference to Atiachments D and H
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White Mesa Mill Reciamstion Plan - Changes fror Revision 1.0 to Revision 2.0

Page 3-7, Section 3.2.2.1

Page 3-8, Section 3.2.2.2

Page 3-9, Section 3.2.2.2
Page 3-9, Sexction 3.2.2.3
Page 3-10, Section 3.2.2.5

Page 3-13, Section 3.2.3.2

Page 3-13, Secticns 3.3

Page 3-15, Section 3.3.2.1

Page 3-16, Section 3.3.2.1

Page 3-16, Section 3.3.22

Add reference to Attachments E and F

Add reference to Attachment G

Change peak flow to 1344 cfs

Change channel width to 20 fest

Change maxirnurn dischargs to 1344 cfs

General modifications to iast paragraph in section
Revise riprap thickness from 12 inches to 8 inches
General modifications to last paragraph in section

Delete reference to Section 4.3.2.1. add reference to
Attachment A, Section 3.2 ( two places )

Ada "previously submined” reference to Appendix
Add reference to Attachments D througk H
Add reference to additional testing of cover materials

Define two foot section of random fill specifically as "frost
barrier”

Define three foot section of random fill specifically as
"platform fill"

Add reference to Attachment F
General modifications to last paragraph in section

Add additional Radon Flux measurements for 1996, 1997,
and 1998
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White Mesa Miil Reclamation Plan - Changes from Revision 1.0 to Revision 2.0

Page 3-19, Section 3.3.4

Page 3-20, Section 3.3.5
Page 3-23, Section 3.3.6.2

Page 3-23, Section 3.3.7

Page 3-23, Section 3.3.8

Refetence Appendix D as previously submitted

Reference Appendix D as previously submitted

General modifications to last three paragraphs in section
Add reference to Probabilistic Risk Assessment,
Atiachment E

Add new Section 3.3.7, assessing the potential for animal
intrusion into the tailings cover and radon barricr

New Section number for Cover Material/Cover Volumes

Reference riprap source as "off site sources”, delete reference
to “on site sandstone”

Attachment A - Plans and Specifications

General modifications were made throughout Attachment A
in response to questions and concerns raised through the
NRC's review of the Reclamation Plan. The revised
Auachment A was previously submitted (o NRC staff in draft
form and reviewed in it's entirety.

Attachment B - Quality Plan for Construction Activities

No changes made

Atnachment C - Cost Estimates for Reclamation

The Revised Cost Estimates were previously Submitted to the
NRC on February 26, 1999. Mo additional modifications
have been made to the estimates.
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q' White Mesa Mill Reclamation Plan - Changes from Revision 1.0 to Revision 2.0

Aitschment D - Reclamation Material Characteristics
Attachment D was a:ided to the Reclamation Plan

Onsite random fill and clay materials were sampled and
characterize. The Attachment includes the Sampling Plan,
material test results for the onsite materials, and a copy of the

1982 investigation and testing program conducted on the
Section 16 clay borrow source.

Attachment E - Evaluation of Potential Settlement Due to Earthquake-Induced Liquefaction
Frobabilistic Seismic Risk Assessment

Attachment E was added to the Reclamation Plan
. The potential for liquefaction and subsequent cracking of the
final cover and radon barrier was assessed. The Attachment

includes the basis for the assessment and the conclusion of no
significant risk.

Attachment F - Radon Emanatica Calculations
Attackment F was added to the Reclamation Plan
The RADON Model was re-run utilizing updated information
and elimination of inconsistencies in previous assumptions.

A full copy of the revised model is included in this
Attachment.
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Attachment G - Channel and Toe Apron Calculations
Attachment G was added to the Reclamatior Plan
Additional design details and calculations are provided for the
drainage channel designs and modification to the riprap

placement along the toe of the out slopes. This Attachment
provides copies of the additional caiculations.

Attachment H - Rock Test Results

Attachment H was added to the Reclamstion Plan

o _ An off site borrow source was focated to provide riprap
| material for the final rock amour and erosion protection
‘ materiais. This Attachment presents the location description
and tes* - sults on the material.
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